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PYRROLOPYRIMIDINES AS CRF ANTAGONISTS 
g ********************* **************** 

This invention relates to pyrroiopyrimidines, pharmaceutical compositions 
containing them, and their use in the treatment of stress-related and other diseases. 
The compounds have corticotropin-releasing factor (CRF) antagonist activity. 

CRF antagonists are mentioned in U.S. Patents 4,605,642 and 5,063,245 
10 referring to peptides and pyrazolones, respectively. The importance of CRF 
antagonists is set out in the literature, e.g. as discussed in U.S. Patent 5,063,245, which 
is incorporated herein by reference. A recent outline of the different activities 
possessed by CRF antagonists is found in M J. Owens et al. f Pharm. Rev., Vol. 43, 
pages 425 to 473 (1 991 ), also incorporated herein by reference. Based on the research 
15 described in these two and other references, CRF antagonists are considered effective 
in the treatment of a wide range of diseases including stress-related illnesses, such as 
stress-induced depression, anxiety, and headache; abdominal bowel syndrome; irritable 
colon syndrome; spastic colon; irritable colon; inflammatory diseases; immune 
suppression; human immunodeficiency virus (HIV) infections; Alzheimer's disease; 
20 gastrointestinal diseases; anorexia nervosa; hemorrhagic stress; drug and alcohol 
withdrawal symptoms; drug addiction, and fertility problems. 

Certain substituted pyrroiopyrimidines have been described in the prior art. U.S. 
Patent 4,229,453 describes 4-amino substituted pyrroiopyrimidines for treating CNS 
illnesses or inflammations. Robins, Can. J. Chem., 55, 1251 (1977) describes the 
25 antibiotic tubercidin having a 7-ribofuranosyl group attached to 4- 
aminopyrrolopyrimidine. German Patent Publication 3145287 refers to three 7- 
bromophenyl-5,6-dimethyl-pyrrolopyrimidines as having analgesic, sedative, anti- 
convulsant and anti-inflammatory activity. 

The present invention relates to a compound of the formula 



35 




and the pharmaceutical acceptable acid addition salts thereof, wherein 
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B is NR,R 2 , CR,R 2 R n , C(=CR 2 R 12 )R„ NHCR,R 2 R,i, OCR^R,,. SCR,R 2 R„. 
NHNR,R 2 , CR 2 R 11 NHR 1 , CR 2 R„OR„ CR 2 R n SR„ or C(0)R 2 ; 

R, is hydrogen, or C,-C 6 alkyl which may be substituted by one or two 
substituents R 7 independently selected from the group consisting of hydroxy, fluoro. 
5 ch.oro,bromo.iodo,C,-O e alkoxy,0-C^^ 

C- o o 

alkylKC-C, alkyl), amino, NH(C,-C 4 alkyi), N^-C, alkylKC-C, alkyl), S(C,-C 6 alkyl), 
N( Cl -C 4 alkyl)C (C,-C 4 alkyl), NHC (C r C 4 alkyl), COOH, C 0(0,-0, alkyl), C NH(C,-C 4 

alky.), CN(C,-C 4 alkyl)(C,-C 2 alkyl). SH, CN. N0 2 , 50(0,-0, alkyl). 50,(0,-0. alkyl). 



O 



S0 2 NH(C 1 -C 4 alkyl), S0 2 N(C r C 4 alkyl)(C 1 -C 2 a.kyl), and said C,-C 6 a.kyl may contain 

1 5 one or two double or triple bonds; 

R is C,-C 12 alkyl, aryl or (C,-C, 0 alkylene)aryl wherein said aryl is phenyl, 
naphthyl'thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyl. pyrimidyl. imidazolyl, furanyl. 
benzofuranyl. benzothiazolyl, isothiazolyl. benzisothiazotyl. thiazolyl. isoxazolyl. 
benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl. pyrrolyl. indolyl. pyrroiopyridyl, 

20 oxazolyl. or benzoxazolyl; 3- to 8-membered cycloalkyl or (C,-C. alkylene) cydoalkyl, 
wherein said cycloalkyl may contain one or two of O, 5 or N-Z wherein Z is hydrogen, 
C -C alkyl, benzyl or C,-C 4 alkanoyl. wherein R 2 may be substituted independently by 
from one to three of chloro, fluoro, or C,-C 4 alkyl, or one of hydroxy, bromo, iodo. C- 
C fl alkoxy, 0-0.(0,-0, alkyl), 0-C-N(C,-C 4 alkyl)(C r C 2 alkyl), S(C,-C 6 alkyl). NH„ 
I! ; . 

25 o O . 

NH(C,-C 2 alkyl), N(C,-C 2 alky.) (C,-C 4 alkyl), N(C,-C 4 a.ky.)-0 (0,-C, alkyl), NHC (0,0, 

o o 

a.kyl), COOH. C0(C,-C 4 alky.), C NH(C,-C, alkyl). 0 N(C,-C 4 a.ky.)(C,-C : alkyl). SH, 



O 0 ° 



CN. N0 2 , 50(0,-0, alky.). 50,(0,-0, alky.). S0 ; NH(C,-C, alkyl), 50.^(0,-0, a.kyl)(C- 
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C 2 alkyl), and wherein said Cj-C,, alkyl or C,-C 10 alkylene may contain one to three 
double or triple bonds; or 

NR,R 2 or CR^R,, then R, and R 2 taken together with the atom to which they 
are attached may form a saturated 3- to 8-membered ring of which the 5- to 8- 
5 membered ring may contain one or two double bonds or one or two of 0 t S or N-Z 
wherein Z is hydrogen, C,-C 4 alkyl, C,-C 4 alkanoyl or benzyl; 

R 3 is hydrogen, C,-C 6 alkyl, fluoro, chloro, bromo, iodo, hydroxy, amino, 0(C,- 
C 6 alkyl), NHfC^Ce alkyl), N(C,-C 4 alkyl)(C r C 2 alkyl), SH, S(C r C 4 alkyl), SO(C r C, 
alkyl), or S0 2 (C,-C 4 alkyl), wherein said C r C 4 alkyl and C^Cg alkyl may contain one 
10 double or triple bond and may be substituted by from 1 to 3 substituents R 8 
independently selected from the group consisting of hydroxy, C r C 3 alkoxy, fluoro, 
chloro or C r C 3 thioalkyl; 

R 4 is hydrogen, C r C 6 alkyl, fluoro, chloro, bromo, iodo, C r C 6 alkoxy, formyl, 
NH(C r C 6 alkyl), N(C r C 6 alkyl)(C r C 2 alkyl), SO n (C r C 6 alkyl), wherein n is 0, 1 or 2, 
15 cyanp, hydroxy, carboxy, or amido, wherein said C^Cg alkyis may be substituted by 
one hydroxy, trifluoromethyl, amino, carboxy, amido, NHC (C r C 4 alkyl), NHJC^C. alkyl), 

li 

o 

N(C r C 4 alkyI)(C r C 2 alkyl), C0(C,-C 4 alkyl), C r C 3 alkoxy, C r C, thioalkyl. fluoro. 

II 

20 0 

bromo, chloro, iodo, cyano or nitro; 

R 5 is phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinolyh pyrazinyl.. 
pyrimidyl, imidazolyl, furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, 
benzoisothiazolyl, thiazolyl, isoxazolyl, benzisoxazolyl, benzimidazolyl, triazoiyl, 

25 

pyrazolyl, pyrrolyl, indolyl, pyrrolopyridyl, benzoxazolyl, oxazolyl, pyrrolidinyl, 
thiazolidinyl, morpholinyl, piperidinyl, piperazinyl, tetrazolyl, or 3- to 8-membered 
cycloalkyl or 9- to 12-membered bicycloalkyl, optionally containing one or two of O r S 
or N-Z wherein Z is hydrogen, C,-C £ alkyl, C,-C 4 alkanoyl, phenyl or benzyl, wherein 
each one of the above groups may be substituted independently by from one to three 

30 

of fluoro, chloro, bromo, formyl, C^C^ alkyl, C,-C e alkoxy or trifluoromethyl. or one of 
hydroxy, iodo, cyano, nitro, amino, NHJC^C. alkyl), N(C r C 4 alkyl)(C-C : . alkyi). 
C00(C r C 4 alkyl), 00(0,-0, alkyl), SO : NH(C,-C, alkyl), S0 2 N(C,-C ; alkyl)fC.-C : alkyl; 
SO,NH 2 , NHS0 2 (C,-C« alkyl), S(C,-C f alkyl). SO,(C,-C f alkyl). wherein said C.-C. alky: 
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and C t -C e alkyl may be substituted by one or two of fluoro, chloro, hydroxy, C,-C 4 
alkoxy, amino, methylamino, dimethylamino or acetyl wherein said C,-C 4 alkyl and C,- 
C e alkyl may contain one double or triple bond; with the proviso that Rg is not 

unsubstituted phenyl; 

Re is hydrogen, C,-C, alkyl, fluoro, chloro, bromo, iodo, C r C 6 alkoxy, formyl, 
amino, NH(C,-C 6 alkyl), N(C r C 6 alkyl)(C,-C 2 alkyl). SO n (C r C 6 alkyl). wherein n is 0, 1 
or 2, cyano, carboxy, or amido, wherein said C,-C e alkyls may be substituted by one 
hydroxy, trifluoromethyl, amino, carboxy. amido, NHC (C r C 4 alkyl). NH(C,-C 4 alkyl). 

O 

N(C r C 4 alkyl)(C,-C 2 alkyl). CO(C,-C 4 alkyl), C r C 3 alkoxy, C,-C 3 thioalkyl, fluoro, 

II 

O 

bromo, chloro, iodo, cyano or nitro; 

R„ is hydrogen, hydroxy, fluoro, chloro. COO(C 1 -C 2 alkyl). cyano. or CO(C,-C 2 

alkyl); and 

R 12 is hydrogen or C,-C 4 alkyl; with the proviso that (1) B is not straight chain 
alkyl. (2)' when is unsubstituted cycloalkyi. R 3 and R 4 are hydrogen, and R 6 is 
hydrogen or methyl, then B is not NHR 2 wherein R 2 is benzyl or thienylmethyl, and (3) 
when R 5 is p-bromophenyl, and R 3 . R 4 and R 6 are methyl, then B is not methylamino 

or hydroxyethylamino. 

Preferred compounds of the formula I of the invention are those wherein B is 
NRl R 2 , NHCHR,R 2 , or OCHR,R 2 , wherein R, is C,-C 6 alkyl, which may be substituted 
by one of hydroxy, fluoro or C,-C 2 alkoxy. and may contain one double or triple bond; 
those wherein R 2 is benzyl or C,-C a alkyl which may contain one double or triple bond, 
25 wherein said C r C 6 alkyl or the phenyl in said benzyl may be substituted by fluoro, C r 
C 6 alkyl, or C r C 6 alkoxy; those wherein R 3 is methyl, ethyl, fluoro. chloro or methoxy; 
those wherein R 4 and R 6 are independently hydrogen, methyl, or ethyl; and those 
wherein R 5 is phenyl substituted by two or three substituents. said substituent being 
independently fluoro, chloro, bromo, iodo. C,-C 4 alkoxy. trifluoromethyl. C,-C e alkyl 
30 which may be substituted by one of hydroxy, C,-C 4 alkoxy or fluoro and may have one 
double or triple bond. .(C,-C, alkylene)0(C,-C 2 alkyl), C,-C 3 hydroxyalkyl. hydroxy, 
formyl, COO(C,-C 2 alkyl), -(C,-C : alkylene)amino, or -C(0)(C,-C 4 alkyl). 
Specific preferred compounds include: 



20 
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n-butyl^thyl-[2 ( 5-dimethyl-7-(2,4 ) 6-trimethylphenyl)-7H-py 
yljamine; 

di^-propyl-[2,5<limethyl-7-(2A64iimet^^^ 
yljamine; 

5 ethyl-n-propyl-[2,5<iimethyI-7-(2A64rim 
yljamine; 

diethyN2 l 5-dimethyl-7-(2 l 4 l 6-trimethylphenyl)-7H-pyrrolo[2 t 3-d]pyrimidin-4- 
yljamine; 

n^utyl^thyl-[2 l 5 l 6-tiimethyi-7-(2,4 ( 6-trimethyIphenyl)-7H-pyrrolo[2 t ^ 
10 4-yl]amine; 

2KN-n-butyl-N-[2 I 5-dimethyl-7-(2,4,64rimethylphenyl)-7H-pyrrolo[2 t 3Hd]pyri 
4-yl]amino}-ethanol; 

4-(1-ethyl-propyl)-2,5,6-trimethyl-7^^^ 
djpyrimidine; 

15 n-butyl-ethyl-[2 I 5-dimethyl-7-(2,4-dimethylphenyl)-7H-pyrrolo[2 f 3-d]pyrimidin-4- 
yijamine; 

2,5-dimethyl-7-(2A6-trimethylphenyl)-7^ 
propyl)amine; 

2-[7-(4-bromo-2 t 6-dimethylphenyl)-2 t 5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4- 
20 yIaminoJ-butan-1-ol; 

2-(S)-[7-(4-bromo-2 l 5-dimethyIphenyl)-2 t 5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin 
ylamino]-butan-1 -ol; 

4-(1-ethyI-propoxy)-2,5 t 6-tnmethyI-7-(2 t 4 t 6-trimethytphenyl)-7H-pyrrolo[^ 
djpyrimidine; 

25 4-(1-methoxymethyl-propoxy)-2 ( 5 ( 6-trimethyl-7-(2,4 t 6-trimethylphenyl)-7H- 
pyrrolo [2 f 3-d] py rimidine; 

4-(1-ethyl-butyl)-2,5,64rimethyl-7-(2,4,6-trimethyiphenyI)-7H-pyrrolo-[2 ( 3- 
djpyrimidine; 

[7-(4-bromo-2,6-dimethyl-phenyl)-2,5<J^ 
30 methoxymethyl-propyl)-amine; 

2-[7-(2-bromo-4,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2 ; 3-d]pyrimidin-4- 
ylamino]-butan-1-ol; 
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^R^ethyl^.e-dimethyl-phenyO^.S-dimethyl-yH-pyrrolo^.S-dlpyrimidin-A- 

ylamino]-butan-1-ol; 

2-[7-(2-ethyl-4,6-dimethylphenyl)-2,5-dimethyl-7H-pyrrolo[2 1 3-d]pyrimidin-4- 

ylamino]-butan-1-ol; and 
5 2-[7-(2-fluoromethyl^,6^imethylphenyl)-2,5-dimethyl-7H-pyrrolo[2.3-d]pyrimidin- 

4-ylamino]-butan-1 -ol. 

The invention also relates to a pharmaceutical composition for the treatment of 
illnesses induced or facilitated by corticotropin releasing factor which comprises a 
compound of the formula I as defined above in an amount effective in the treatment of 

10 said illnesses, and a pharmaceutical^ acceptable carrier, and a pharmaceutical 
composition for the treatment of inflammatory disorders, such as arthritis, asthma and 
allergies; anxiety; depression; fatigue syndrome; headache; pain; cancer; irritable bowel 
syndrome, including Crohn's disease, spastic colon and irritable colon; immune 
dysfunction; human immunodeficiency virus (HIV) infections; neurodegenerative 

15 diseases such as Alzheimer's disease; gastrointestinal diseases; eating disorders such 
as anorexia nervosa; hemorrhagic stress; drug and alcohol withdrawal symptoms; drug 
addiction; stress-induced psychotic episodes; and fertility problems, which comprises 
a compound of the formula I as defined above in an amount effective in the treatment 
of said disorders, and a pharmaceutically acceptable carrier. Preferred compositions 

20 of the invention are those containing preferred compounds of formula I as described 
above. 

The invention further relates to a method for the treatment of illnesses induced 
or facilitated by corticotropin releasing factor by administering to a subject in need of 
such treatment a compound of formula I as defined above in an amount effective in 

25 such treatment, and a method for the treatment of inflammatory disorders, such as 
arthritis, asthma and allergies; anxiety; depression; fatigue syndrome; headache; pain; 
cancer; irritable bowel syndrome, including Crohn's disease, spastic colon and irritable 
colon; immune dysfunction; human immunodeficiency virus (HIV) infections: 
neurodegenerative diseases such as Alzheimer's disease; gastrointestinal diseases: 

30 eating disorders such as anorexia nervosa; hemorrhagic stress; drug and alcohol 
withdrawal symptoms; drug addiction; stress-induced psychotic episodes; and fertility 
problems, particularly depression and anxiety, by administering to a subject in need 
of such treatment a compound of formula I as defined above in an amount effects in 
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such treatment. Preferred methods of the invention are those administering a preferred 
compound of the formula I as described above. 

The invention also relates to an intermediate compound of the formula 



10 

wherein 

D is hydroxy, chloro, or cyano, 

R 4 and R 6 are each independently hydrogen, 0,-Cg alkyl, fluoro, chloro, bromo, 
iodo, C,-C 6 alkoxy, SO n (C r C 6 alkyl), wherein n is 0, 1 or 2, or cyano, wherein said C,- 
15 C 6 alkyls may be substituted by one to three of hydroxy, amino, carboxy, amido, 



NH C (C r C 4 alkyl), NH(C r C 4 alkyl), N(C r C 4 alky!)(C r C 2 alkyl), c 0(C r C, alkyl), C,-C 3 

alkoxy, C r C 3 thioalkyl, fluoro, bromo, chloro, iodo, cyano or nitro; 

20 R 5 is phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinolyL pyrazinyL 

pyrimidyl, imidazolyl, furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, 
benzoisothiazolyl, thiazolyl, isoxazolyl, benzisoxazolyl, benzimidazolyl, triazoiyl, 
pyrazolyl, pyrrolyl, indolyl, azaindolyl, benzoxazolyl, oxazolyl, pyrroiidinyl, thiazolidinyl, 
morpholinyl, piperdinyi, piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 

25 12-membered bicycloalkyl, optionally containing one to three of O t S or N-Z wherein Z 
is hydrogen, C r C 4 alkyl, C r C 4 alkanoyl, phenyl or phenylmethyl, wherein each of the 
above groups may be substituted independently by from one to three of fluoro, chloro, 
0,-Cg alkyl, C^Cg alkoxy ortrifluoromethyl, or one of bromo, iodo, cyano, nitro, amino, 
NH(C r C 4 alkyl), N(C r C 4 )(C r C 2 alkyl), C00(C.-C 4 alkyl), 00(0,-0, alkyl), SO : NH(C.-C, 

30 alkyl), S0 2 N(C r C 4 alkyl)(C r C 2 alkyl), S0 2 NH 2 , NHSO^-CJ, S(C r C 6 alkyl). SO : (C.-C : 
alkyl), wherein said C,-C 4 alkyl and 0,-C* alkyl may be substituted by one or two of 
fluoro, chloro, hydroxy, amino, methylamino, dimethylamino or acetyl; with the proviso 
that R B is not unsubstituted phenyl; and 
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u , on c C alkvl or chloro; with the proviso that when (a) R 4 and R 6 

are methy R. hydros ^ m4 op „o„ally ,n 

one of halogen, n*o, C,-C t alkyl, ^ ^ ^ 

*•* one or two of halogen, C,-W aiK y' or v i 6 

ad«on subsWuted by on, °^ ^ „„, or ^ „ halog en. C-C. alkyl 

6 TT^Z ^ - - cn,oro. and *, are hV.0,. - C,-C„ 
iS'en T'no, — d cy« end a compound o, *. .ormul. 

a R 4 

10 A \\ vii 




15 

wherein 



O.C^CHR^orcyano; ^ ^ d ^ _ ^ ^ 

Ri ; r nZ— - ^ - 

20 *S - 1. 1,, S ( C,C. or end - C-C, *ky, .ay 

^e^i:.^ 

oenzoluranyl, benzo,niazo,»,. Iso.h.azolyl, — JL*c~*». 

or benzoxazolyl, 3- to 8 member » z „ hydrogen . c ,. Ci 

cycloalky, may con<a,n one or lwo o. 0. S o ^ 

i ~r n r alkanovl wherein R 2 may be sudsiuui^ y 
^ benzyl or C,-C al anoy ^ ^ ^ 

one to three of chloro. fluoro. or C,-C alky. . ^ 

30 alk oxy. Stq.Ce alky.), or nitro, and where.n sa.d C, C ir alky 

contain one to three double or triple bonds or 

R and R 6 are each independently hydrogen, C,-C« alkyl. fluoro. 

r 4 and H e a ^ 2 cyanQ wheretn said 

iodo, C r C 6 alkoxy. ammo, SO n (C,-C e alKyi), wn 
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C r C e alkyl may be substituted by one C,-C 3 alkoxy, C r C 3 thioalkyl, fluoro, bromo, 
chloro, iodo, cyano or nitro; 

Rs is phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyraziny!, 
pyrimidyl, imidazolyl, furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, benzisothiazolyl, 
5 thiazolyl, isoxazolyl, benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrrolyi, indolyl, 
azaindolyl, benzoxazolyl, oxazolyl, pyrrolidinyl, thiazolidinyl, morpholinyi, piperidinyl, 
piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 12-membered 
bicycloalkyl, optionally containing one to three of O, S or N-Z wherein Z is hydrogen, 
C,-C 4 alkyl, C r C 4 alkanoyl, phenyl or phenylmethyl, wherein each one of the above 

10 groups may be substituted independently by from one to three of fluoro, chloro, C r C 6 
alkyl, C r C 6 alkoxy or trifluoromethyl, or one of bromo, iodo, cyano, nitro, amino. 
NH(C r C 4 alkyl), N(C r C 4 )(C r C 2 alkyl), C00(C r C 4 alkyl), CO(C r C 4 alkyl), SO.NHfC.-C, 
alkyl), S0 2 N(C r C 4 alkyI)(C r C 2 alkyl), S0 2 NH 2 , NHS0 2 (C r C 4 alkyl), S(C r C e alkyl), 
S0 2 (C r C 6 alkyl), wherein said C r C 4 alkyl and C r C 6 alkyl may be substituted by one 

15 or two of fluoro, chloro, hydroxy, amino, methylamino, dimethylamino or acetyl; with the 
proviso that Rg is not unsubstituted phenyl; and R 16 is hydrogen or C(0)C r C 6 alkyl; 
with the proviso that when Q is cyano, R 4 and R 6 are not both methyl. 

Whenever reference is made to alkyl, this includes both straight and branched 
chain alkyl. 

20 Whenever reference is made herein to 3-to 8-membered cycloalkyl or 9- to 12- 

membered bicycloalkyl containing one to three of 0, S or N-Z, it is understood that the 
oxygen and sulfur ring atoms are not adjacent to each other. The three membered 
cycloalkyl has just one O, S or N-Z. An example of a six-membered cycloalkyl having 
O and N is morpholinyi. 

25 whenever R 2 or R 5 is a heterocyclic group, the attachment of the group is 

through a carbon atom. 

Whenever reference is made herein to C,-^ alkyl or C r C e alkyl which "may 
contain one or two double or triple bonds" in the definitions of R 1t R, and R 3t it is 
understood that at least two carbons are present, in the alkyl for one double or triple 

30 bond, and at least four carbons for two double and triple bonds. 

Whenever an alkoxy group, e.g. in the definitions of R, and R ? . may have a 
double or triple bond, it is understood that such double or triple bond is not directly 
attached to the oxygen. 
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The compounds ol formula I wherein B is NR,R„ NHCR,R,R„. OCR.R^,,. 

SCR,R,R,„ or NHNR,R„ «l *, * ^ ** " ^ 

be prepared by reaction of a compound of the formula 




1 1 



serein D is C, and R.. R 5 and R. are as defined above «h reference 
^ a compound o, .he formuia BH wherein B is as defined ,mmed,a,e„ abov . The 
l«on U earned ou, ,n a soK,en« in the presence of a base a, a temperature of 
brtween about 0* to about ,50»C. Suable solvenfs are organic solvent such as 
between aoou alcohol, tetrahydrofuran, 

15 acelonllrile, dimethylsulfo»de. acetone. C,-C, 5 alkyl a 
chloroform, benzene, x*ene or toluene, preferably acetontnle o, 

When B is NR,R„ NHNB.R. cr NHCR,R,R„, an excess of BH ,s used Other 
bases such as potassium carbonate or tn-rC-Clalky, amine may be used instead The 
Zon ,s carL ou, a, atemperature o, abou, 75° to 1»-C. When the reaction ,s 
2 0 canted ou, in the presence of a base, such as ^ 
alkoxide a molar equrvalent o, the amine is used. When B is OCR,R 2 Rii or SCR,R,R,, . 
rr»*ich is capabie o, depro,ona«on of BH may be used, such as an metal 
hy d„de such as sodium or potassium hydride, or an organometallic base such as 
sodium diisopropylamlde. sodium b,s,.r,me<hy 1 sily)amide. mum diisopropyl»rn,de 
25 iWum bisWsWamide. sodium C,C, alKoxIde or n-butytithiun. The s*en 
used is drytetrahydrofurah. dimethy^oxide. mettylene chloride, ortoiuene, and he 
reactiontemperatureis between abou,-78ocand,here.,ux,empera,u,eo.,hereac,,on 

mixture preferably 0°C to 80° C. 

The compounds o, formula I wherein R 3 ,s ,he groups other than R s ,herea«er 
30 R, o) may be prepared by reacting a compound o, the formuia I wherein R, is chloro 
a nucleophile of the formula R, C H with or wrthou, an organic or ,norgan,c base. 
Stable bases include sodium, sodium hydride, and alkali meta, hydroxide such as 
potassium hydroxide, and weaker bases such as potassium carbonate or,ne,hylam,n. 
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The latt r are generally used when R 10 H is alkanol, CVC 6 alkanethiol, an amine, e.g. 
NHfC^Ca alkyl), or tetrahydrobutyl ammonium fluoride. Suitable solvents are 
dimethylsulfoxide, acetonitrile, C r C 5 alkyl alcohol, tetrahydrofuran, benzene, toluene 
or methylene chloride. 
5 The compounds of formula II wherein D is chloro may be prepared by reacting 

the corresponding 4-hydroxy compound of formula III (not shown) with an excess of 
phosphorus oxychloride or thionyl chloride at temperatures between about 60 to 
140°C, conveniently at the reflux temperature of the reaction mixture. When the 
reaction is carried out in a solvent, suitable solvents are halogenated alkanes, such as 
1 0 methylene chloride or chloroform. The reaction may be in the presence of a base such 
as N,N-diethylaniline r trimethylamine or potassium carbonate. 

The compounds of formula III wherein R g is hydrogen may be prepared by 
reaction of a compound of the formula 



15 



20 




IV 



wherein R 4 , R 5 , and R 6 are as defined with reference to formula I with formic acid at a 
temperature between about 60 to 140°C, preferably at the reflux temperature of the 
reaction mixture. 

25 The compounds of formula III wherein R 9 is C r C 6 alkyl (hereafter R 13 ) may be 

prepared by reacting a compound of formula IV with R 13 COOCOR 13 in R, 3 COOH or 
R, 300(00, -C 2 alkyl) 3 in acetic acid or an appropriate organic solvent such as ethyl 
acetate or toluene, at a temperature between 25° to 120°C, preferably at the reflux 
temperature of the reaction mixture. The compounds of formula III wherein R 9 is 

30 hydroxy may be prepared by reacting a compound of formula IV with chtorosulfonyl 
isocyanate in an appropriate solvent at temperature between -78 °C to 100°C. 
preferably at -20°C to 60°C, followed by acid hydrolysis. The appropriate solvents 
include methylene chloride, dimethyl formamide. tetrahydrofuran. ar.d toluene. 
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iCo^I o-tte ^us - - -» ^ 

le compounds offormula , wherein B is CR,R,R„ - R. - C f> 
,0 « J^Z* (hereater RJ «» ^ prepared, as depicted in Scheme , , b, heat, , 
10 alkyl. hy° y i c . Cj -k>l „ am , no , r„ r„ 

a compound of the formula VI. w ^ ammonium chloride 

R„. R*. R,. and R, are as defined above, and Y » CR,R,R„. «itn 
and R„CONH, at reflux temperatures. 



Scheme 1 



15 . ,0 




b 



20 



The compounds of formula ■ wherein B is CR,R I R„ as de«ned above 
! , , a „dR is as defined above with reference to formula I, other than 

hydrogen, C,-C„ alkyl, or y y nU cleophile of formula 

2 5 offormuia > wherein R s .s J method described previously 

Rl! H or v^out an ^ ■ ^ ^ ^ hydroxy , 

^rrl^nTsr^ula,.; may be prepared by a method analog 

from compounds o, the formula V by methods ana,o 9 ous to those ,0, the converse 
of compounds IV to compounds III. 
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The compounds of formula V may be prepared by methods analogous to the 
conventional methods used for the preparation of compounds of formula IV by using 
YCOCH 2 CN instead of malonitrile, wherein Y is CR t R 2 R n . 

The compounds of formula I wherein B is C(0)R 2 may be prepared by reacting 
5 a compound of formula II wherein D is cyano with a Grignard reagent containing group 
R 2 . e.g. R 2 MgCl t or R 2 MgBr. 

The compounds of formula I wherein B is CR t R 2 R n , C(C=CR 2 R 12 )R,, 
CR 2 R 11 NHR 1) CR 2 R l1 OR l , CRjR^SR, or C(0)R 2) and R 3 is R 9 as defined above with 
reference to formula II, may be prepared as depicted in Scheme 2. 
10 Scheme 2 



The compounds of formula II wherein D is cyano and R 4l R 5 , R 6 and R 9 are as 
defined above, prepared by reacting the corresponding compound wherein D is chloro 

20 with potassium cyanide in dimethylsulfoxide, are reacted with a Grignard reagent 
containing group R, as defined above to form the compound of formula VII. Further 
reaction of the compound of formula VII with a Grignard reagent containing group R : 
as defined above provides the compound of formula IC. Corresponding compounds 
of formula ID wherein B is CR^R,, or C(=CR 1 R 1? )R 1 maybe prepared by conventional 

25 methods. Thus, reaction of IC with an acid, such as concentrated sulfuric acid or 
hydrochloric acid, gives a compound of formula I wherein B is C(=CR 2 R 12 )R,. 
Hydrogenation of a compound wherein B is C(=CR 2 R 12 )R 1 using Pd/C or platinum 
oxide catalyst gives a compound I wherein B is CHR^. Reaction of a compound I 
wherein B is CR^OH with diethylamino sulfur trifluoride or triphenylphosphine 

30 carbontetrachloride affords a compound I wherein Bis CR,R ? F or CR.R,CI. respectively. 

When the compounds of the invention contain one or more chiral centers, it is 
understood that the invention includes the racemic mixture and the individual 
diastereomers and enantiomers of such compounds. 




VI ! 
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The acid addition salts of the compounds of formula I are prepared in a 
conventional manner by treating a solution or suspension of the free base of formula 
I with one chemical equivalent of a pharmaceutically acceptable acid. Conventional 
concentration or crystallization techniques are employed in isolating the salts. 
5 Illustrative of suitable acids are acetic, lactic, succinic, maleic. tartaric, citric, glucon.c, 
ascorbic, benzoic, cinnamic. fumaric. sulfuric, phosphoric, hydrochloric, hydrobrom.c, 
hydroiodic, sulfamic, sulfonic acids such as methanesulfonic, benzene sulfonic. P - 
toluenesutfonic, mandelic. di-p-toluoyl-L-tartaric and related acids. 

The novel compound of the invention of formula I may be administered alone 
10 or in combination with pharmaceutically acceptable carriers, in either single or multiple, 
e g up to three, doses. Suitable pharmaceutical carriers include inert solid diluents or 
fillers sterile aqueous solution and various organic solvents. The pharmaceutical 
compositions formed by combining the novel compounds of formula I and the 
pharmaceutically acceptable carriers are then readily administered in a vanety of 
1 5 dosage forms such as tablets, powders, lozenges, syrups, injectable solutions and the 
like These pharmaceutical compositions can, if desired, contain additional ingredients 
such as flavorings, binders, excipients and the like. Thus, for purposes of oral 
administration, tablets containing various excipients such as sodium citrate, calcum 
carbonate and calcium phosphate may be employed along with various disintegrants 
20 such as starch, alginic acid and certain complex silicates, together with binding agents 
such as polyvinylpyrrolidone, sucrose. ge.atin and acacia. Additionally, lubricating 
agents such as magnesium stearate. sodium lauryl sulfate and talc are often useful for 
tabletting purposes. Solid compositions of a similar type may also be employed as 
fillers in soft and hard filled gelatin capsules. Preferred materials for this include lactose 
25 or milk sugar and high molecular weight polyethylene glycols. When aqueous 
suspensions or elixirs are desired for oral administration, the essential active ingred.ent 
therein may be combined with various sweetening or flavoring agents, coloring matter 
or dyes and. if desired, emulsifying or suspending agents, together with diluents such 
as water, ethanol. propylene glycol, glycerin and combinations thereof. 
30 For parenteral administration, solutions of the novel compound of formula I in 

sesame or peanut oil, aqueous propylene glycol, or in sterile aqueous solution may be 
employed Such aqueous solutions should be suitably buffered if necessary and the 
. , iq uid diluent first rendered isotonic with sufficient saline or glucose. These panicuiar 
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aqueous solutions are especially suitable for intravenous, intramuscular, subcutaneous 
and intraperitoneal administration. The sterile aqueous media employed are all readily 
available by standard techniques known to those skilled in the art 

Additionally, it is possible to administer the compounds of the present invention 
5 topically when treating inflammatory conditions of the skin and this may be done by 
way of creams, jellies, gels, pastes and ointments in accordance with standard 
pharmaceutical practice. 

The effective dosage for the compound of formula I depends on the intended 
route of administration and other factors such as age and weight of the patient, as 
10 generally known to a physician. The dosage also depends on the illness to be treated. 
The daily dosage will generally range from about 0.1 to 50 mg/kg of the body weight 
of the patient to be treated. For treatment of inflammatory diseases about 0.1 to about 
100 mg/kg will be needed, for Alzheimer's disease, about 0.1 to about 50 mg/kg, as 
well as for gastrointestinal diseases, anorexia nervosa, hemorrhagic stress, drug and 
15 alcohol withdrawal symptoms, etc. 

The methods for testing the compounds for formula I for their CRF antagonist 
activity are according to the procedures of Endocrinology, 116, 1653-1659 (1985) and 
Peptides, 10, 179-188 (1985) which determine the binding affinity of a test compound 
for a CRF receptor. The binding affinities for the compounds of formula i. expressed 
20 as IC 50 values, generally range from about 0.2 nanomolar to about 10 micromolar. 

The following Examples illustrate the invention. The following abbreviations are 
used: Ph= phenyl, Me=methyl, Bu= butyl, Et= ethyl, Pr=propyI. 

Example 1 

A. 2-amino-4-methvl-1-(2.4.6-trimethvlphenvl)pyrrole-3-carbonitriie 
25 A mixture 2-(2-bromo-1-methyl-ethylidene)-malononitrile and 2,4,6-trimethylaniline 

(17.330 g, 91 .24 mmol) in 40 mL of isopropanol was stirred at room temperature for 15 
hours. The reaction mixture was concentrated to dryness and diluted with chloroform 
and water. The chloroform layer was neutralized with dilute sodium hydroxide and 
washed with brine, separated, dried and concentrated to give 33.000 g of brown oily 
30 solid. The solid was purified through silica gel column chromatography to give 9.35 g 
(47.5%) of the title compound as an orange-yellow solid. 'H NMR (CDCI,) 6 2.0(s.6Hj. 
2.15(s,3H), 2.35(s,3H), 3.75(brs.2H). 5.8(s.1H), 6.95(s,2H) ppm. 
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B M.r ^nn-a.metr Y'-M 9 * R-trimethvlphpnyD-IH-pyrrol-P-vll-acetamide 
A mixture of the purified compound of step A (3.000 g. 12.54 mmol) and acetic 
anhydride (1.410 g, 1.31 ml. 13.82 mmol) in 3 ml of acetic acid was refiuxed for 45 
minutes, cooled and poured onto crushed ice and extracted with ethyl acetate. The 
5 organic layer was neutralized, dried and concentrated to give 3.71 g (105%) of dark- 
pink glass foam. 'H NMR (CDC 3 ) 6 1.95(s,6H), 2.2(s,3H). 2.32 (s,3H). 6.2(s,1H), 

6.8(brs, 1H, NH), 6.9(s,2H) ppm. 

C. o | ^imoth yl.7W2.4 l ^nmoth Y lph 6 n V ^7^hvdro-PYrrolof2.3-d1 P Ynm.d.n. 

4-one 

10 A suspension of the compound of step B (3.200 g. 1 1 .38 mmol) in 3 ml of 85% 

phosphoric acid was immersed in an oil bath preheated to 1 30°C for 30 minutes. The 
reaction mixtures was cooled and poured onto crushed ice and stirred until sohd 
formed and ice melted. The solid was filtered, washed with water to give a tannished 
solid the title compound, which was purified through silica gel column chromatography 

15 to give a tan solid. 1 H NMR (CDC.,) 6 1.92(s.6H). 2.32( S .3H). 2.41( S .3H), 2.45(s.3H), 

2 46(s,3H), 6.42(d,1 H), 6.95(s.2H) ppm. 

p ^hmrn.P.5-dirr ^ Y i.7.f9 4 6.trimethvlphenyl)-7H-pyrrolo-f 2,3- 

d lpyrimidine 

A mixture of the compound of step C (1.030 g. 3.67 mmol) and POCI 3 (3 ml) 
20 was heated at reflux tor 2.5 hours and cooled. The reaction mixture was poured into 
ice-water and extracted with ethy. acetate. The organic layer was washed with d.lute 
sodium bicarbonate and brine, dried over anhydrous sodium sulfate, and concentrated 
to dryness to give the title compound as a tan solid which was purified through silica 
gel to give an off-whfte solid. <H NMR (CDCI 3 ) 6 1.90(s,6H), 2.35(s,3H), 2.50(s.3H), 
25 2.65(s,3H),6.78(s.1H).7.00(s.2H) ppm. 

EXAMPLE 2 

A o. am ,n^ s-dimethy-"'-!' * R-trim e thvlnh P n^^-1H-pvrrole■3-carbonitrile 
A mixture of 3-hydroxy-2-butanone (100.000 g. 1 .135 mol). 2,4,6-trimethylaniline 
(153 225 g. 1.135 mol) and p-to.uenesulfonic acid (0.670 g) in 500 ml of benzene was 
30 reflU xed using a Dean-Stark trap to remove water. After 2 hours.malononitrile (75.000 
g 1 135 mol) was added and the mixture was refiuxed for an additional 10 hours unt.l 
ail the staring material was consumed. The reaction mixture was cooled and precprtate 
formed and filtered. The solid was washed with a minimum amount of ethanol. Tne 
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solid was diluted with 500 ml of benzene and product was dissolved. Some undesired 
product was insoluble and was filtered off. The filtrate was concentrated to give a tan 
solid which was recrystallized from ethanol to give 130.260 g of off-white crystals. 1 H 
NMR (CDCI 3 ) 6 1.68(s,3H), 1.93(s,6H), 2.05(8,31-1), 2.31(s,3H) r 3.62(brs,2H), 6.95(s,2H) 
5 ppm. 

B. N-f3-cvano-4.5-dimethvl-1-f2,4.6-trimethvDhenvh-1H-pvrrol-2-vl1- 
acetamide 

The title compound was prepared as a tan solid by the procedure analogous 
to that of Example 1A starting with the compound of step A and acetic anahydride in 
1 0 acetic acid. The crude material was pure and used directly for the next cyclization step. 
'H NMR (CDCI3) 6 1.75(s,3H), 1.80(s,6H) t 1.95(s,3H), 2.18(s,3H), 2.30(s,3H), 6.60(brs, 
1H), 6.93(s,2H) ppm. 

C. 2,5.6-trimethvl-7-(2.4.6-trimethvlphenvl)-3.7-dihvdro-pvrroir2.3-d1pyrimidin- 

4-one 

15- A mixture of the compound of step B(1 57.600 g, 0.53 mol) and 100 ml of 85% 

phosphoric acid was heated for 0.5 hours in an oil bath at a temperature of 130°C. All 
the starting material was consumed and the desired product termed. The mixture was 
cooled, poured into 1200 ml of ice-water, and stirred. Precipitate formed and was 
filtered. The solid was washed with water, dried overnight to give 1 13.220 g of the title 

20 compound as brick-pink solid. 1 H NMR (CDCI 3 ) 6 1.85(s f 6H), 1.87(s f 3H), 2.34(s ; 3H) ; 
2,41 (s,3H), 2.44(s,3H), 7.00(s,2H) ppm. 

EXAMPLE 3 

A. 2"amino-4.5-diethvl-1-(2,4,6-trimethvlphenvn-1H-pvrrole-3-carbonitrile 
The crude material of the title compound was prepared as an oil by the 

25 procedure analogous to that of Example 2A starting with 4-hydroxy-3-hexanone. The 
crude material was used directly for the next acetylation step without further purification. 

B. N-r3-cvano-4.5'diethvl-1-(2.4.6-trimethvlphenvl)-1H-pvrrol-2-vn-acetamide 
The title compound was prepared as an oil by the procedure of Example 1A 

starting with the compound of above step A and acetic anhydride in acetic acid. The 
30 crude material was purified through silica gel column chromatography using chloroform 
as eluentto give the title compound as an oil. NMR (CDC! 3 ) d0.85(t.3H), 1.26(t.3H) : 
1.92(S,6H), 2.19(s f 3H), 2.23(q.2H), 2.33(s,3H) ? 2.59(q.2H). 6.95(s,2H) ppm. 
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10 



^ g n Y i).3 7-dihvdro- 



C 2^th2d£^^ 

, in-zr-'= 

EXAMPLE 4 

rounds were prepared according to the method of Example 
p yrrolo[2.3-d]pyrimidin-4-one. s.mtwrimidine - 

2.59(s,3H), 7.01 (s,2H) ppm. rvdlovrimidin - 
« k furiiethvl-7-(2 AR.trimeth\4 p hcn Y 1 V 7H - pvrro '° l<: -^ U|PY 

15 2.62(s,3H), 2.62(s,2H), 2.92(q.2H). 7.02(s.2H) ppm. 

EXAMPLE 5 

brl „e. =nd ^°™^;ZZ^™ — ,o give 99a mg „,* 
25 residue waspunfed through steag 

, - 36,m ' 2 H? .ir.Z^ ^corresponding hydrogen ch,o,ides a ,«w« 
3.66 (t ,2H>, • H re "^ : crys „ |i2ation lrom ethy, ace,,«e. -H NMR M 6 

30 o.90(t,3H).1.34(m.5H).1.75(m.^nj, i.s v 
3.94(m,4H), 7.09(s,2H) ppm. 
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EXAMPLE 6 

The following compounds were prepared starting with the appropriate amine and 
the appropriate 4-chloro-2,5,6-trialkyl-7-(substituted phenyl)-7H- 
pyrrolo[2,3-d]pyrimidine and employing the general procedure of Example 5. 



10 




15 



30 



B 


R 3 






1 H NMR (CDCI 3 ) 6 (ppm) 


NMe 2 


Me 


Me 


Me 


1.82(S,6H), 2.00(s,3H) 2.38(s,3H) 
2.40(S,3H), 2.90(s,3H), 3.58(s,6H), 
7.03(s,2H) 


NEt 2 


Me 


Me 


Me 


1.22(t,6H), 1.84(s,6H), 1.94(s,3HJ, 
2.35(s,3H), 2.38(s,3H), 2.55(s.3H), 
3.60(q,4H), 6.98(s,2H) 


N(n-Pr) 2 


Me 


Me 


Me 


0.90(t,6H), 1.68(q,4H), 1.85(s,6H), 
1.95(S,3H), 2.35(s,3H), 2.39(s.3H), 
2.48(S,3H), 3.53(q,4H), 6.99(S,2H) 


N-(n-Bu) 2 


Me 


Me 


Me 


0.88(t,6H), 1.30(m,4H), 1.61(m,4H), 
1.82(s,6H), 1.92(s,3H), 2.30(s,3H), 
2.34(s,3H), 2.47(s,3H), 3.50(t,4H), 
6.95(s,2H) 


EtN(n-Pr) 


Me 


Me 


Me 


0.92(t,3H), 1.20(t,3H), 1.64{m,2H), 
1.85(s,6H), 1.94(s,3H), 2.35(s.3H), 
2.38(S,3H), 2.47(s,3H). 3.49(t.2H). 
3.59(q,2H), 6.99(s,2H) 


EtN(n-Bu) 


Me 


Me 


Me 


0.90(t,3H), 1.19(t,3H), 1.33(m.2H), 
1.60(m,2H), 1.83(s.6H). 1.92(s.3H), 
2.33(s,3H), 2.35(s.3H). 2.45(s.3H). 
3.51 (t,2H), 3.58(q.2H). 6.95(s.2H) 
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EtN(CH 2 ) 2 OH 



(n-Bu)N(CH 2 ) 2 OH 



MeN(CH 2 CHMe 2 ) 



15 



20 



N(CH 2 CH=CH) 2 



MeN-CHMe(Et) 



25 



30 



N(CH 2 CH 2 OH) 2 



Me 



Me Me 



m» I 1 25(t3H) 1.78(s,6H), 1.90(s,3H), 
1 2 30 te ! H . 2.36(s,3H). 2.40(s,3H), 
ISSSS. 3.75(m.2H). 3.86(t.2H). 
6.96(s,2H) 

I I 0 95(t3H), 1.35(m,2H), 1.71(m,2H), 
' ' ?; 9 8i[s 6H), 1.92(s.3H). 2.31 (S.3H), 
9 37(s 3H), 2.44(s,3H), 
sSfd'd 2H), 3.72(t,2H), 3.87(t,2H), 

6.95(s,2H) 

0.89(s,3H), 0.91 (s,3H), 1.81(t.6H). 

1 91 (s 3H), 1.96-2.10(m.1H), 

2 32 s'Ih 2.36C.3H), 2.43(..3H>. 

^^ni 3.32(d.2H). 6.95(s.2H) 



Me Me Me 



Me 



Me Me Me 



HO(CH 2 ) 3 N(CH 2 ) 2 OH 



(n-Bu)N(CH 2 CH 2 OMe) 



Me Me Me 



Me Me Me 



Me 



Me H 



0.35(dd,2H). 0.47(m.2H), 
0.901.3^.1.10^.1^.1.67^). 

1.83 s.6H).1.93(s.3H) 2.33 S 3H . 
2 37(s,3H),2.45(s,3H),3.41(d,2H), 
3.62(t.2H), 6.97(s.2H) 

1.85(s,6H),1.96(s,3H),2.36(s3H) 
2 39s.3H).2.49(s.3H).4.18(d.4H. 
5.20-5.32(m.4H), 5.90-6.1 0(m,2H), 
7.00(S.2H) 

0.87(t.3H).1.29(d,3H),1A- 
1.8(m.3H).1.82(s.3H),1.86(s.3H) 

1.95(s.3H).2.35(s.3H).2.37s,3H) 
2.47(s.3H). 3.02(s.3H),4.34(m.lH). 
6.99(S.2H) 

1.59(brs.2H), 1.81(s,6H) 
1 94(s.3H). 2.34(s.3H). 2.39(s.3H). 
3.80-3.95(m,8H), 6.98(s,2H) 

1 80(s.6H). 1.93(s.3H).1.90- 

2 00 m,2H). 2.33(s,3H). 2.39(3.3H). 
243(s 3H), 3.65(t.2H), 3.70- 

0.91 (t.3H), 1.31(m.2H), 1-67jm.2H). 
1.90(s,6H).2.32(s,3H). 2.41(s.3H). 

2 42(s 3H), 3.36(s,3H), 3.60- 

3 70&H). 3.82(t,2H),6.56(s,lH), 

6.95(s,2H) 
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B 


R 3 


R 4 


R 6 


'H NMR (CDCI 3 ) 6 (ppm) 


5 


p-Me-PhCH 2 N(Cn 2 )3Un 


Mp 
(Vic 




H 


1.80(m,2H), 1.90(s,6H), 2.20(s,3H), 
2.30(s,3H), 2.34(s,3H), 2.49(s,3H), 
3.54(t,2H), 3.82(t,2H), 4.90(s,2H), 
6.58(s,1H), 6.95(s,2H), 7.10- 
7.25(m,4H) 




EtN(n-Pr) 


Me 


Et 


Et 


0.93(t,6H), 1.1-1.3(m,6H), 
1.68(m,2H), 1.88(s,6H), 2.36(s,3H), 
2.42(q,2H), 2.49(s,3H), 2.80(q,2H), 
3.49(t,2H), 3.58(q,2H), 6.99(s,2H) 


10 


EtN(n-Bu) 


H 


Me 


Me 


0.91 (t,3H), 1.23(t,3H). 1.30(m,2H), 
1.62(m,2H), 1.89(s,6H), 2.30(s,3H), 
2.44(s,3H), 3.58(t.2H), 3.65(q,2H), 
6.67(s,1H), 6.95(s,2H), 8.29(s,1H) 




EtN(n-Pr) 
(HCI salt) 


Me 


Me 


H 


0.93(t,3H), 1.25(t,3H), 1.70(m,2H), 
1.91(s,6H), 2.33(S,3H). 2.42(s,3H), 
3.55(m,2H), 3.69(m,2H), 
6.58(S,1H), 6.96(S.2H) 


15 


N(n-Pr) 2 


Me 


Me 


H 


0.90(t,6H), 1.65(m,4H), 1.90(s,3H), 
2.30(S,3H), 2.40(S,3H), 2.45(s,3H), 
3.5-3.6(m,4H), 6.55(s,1H), 
6.93(S,2H) 


20 


N(CH 2 CH=CH 2 ) 2 


Me 


Me 


H 


1.90(s,6H), 2.30(s,3H), 2.40(s,3H), 
2.48(s,3H), 4.20(d,4H). 5.15- 
5.30(m,4H), 5.09-6. 10(m.2H), 
6.55(s,1H), 6.95(s,2H) 




EtN(CH 2 CH(CH 3 ) 2 ) 


Me 


Me 


H 


0.95(t,3H), 1.23(t,3H). 1.95(s,6H), 
2.11(m,1H) t 2.35(s,3H), 2.46(s,3H), 
2.50(s,3H), 3.44(d,2H). 3.68(q,2H), 
6.59(S,1H), 6.98(s,2H) 


25 


EtN(CH 2 C(Me)=CH 2 ) 


Me 


Me 


H 


1.21 (t,3H), 1.73(d,3H), 1.93(s,6H), 
2.34(s,3H), 2.42(s,3H). 2.48(s,3H), 
3.63(q.2H), 4.18(s,2H), 4.95(s,1H), 
5.05(s,1H), 6.58(S,1H), 6.97(s,2H) 


30 


EtN(CH 2 ) 2 N(CH 3 ) 2 


Me 


Me 


H 


1.26(t,3H), 1.88(s,6H), 2.31 (s,3H), 
2.34(s,6H), 2.41(s,3H), 2.43(s.3H), 
2.62(m.2H). 3.64(q,2H), 
3.74(m.2H), 6.55(s,1H). 6.94(s.2H) 




EtN(CH 2 C(Me) 2 ) 


Me 


Me 


Me 


0.91 (d.6H), 1.17(t.3H), 1.84(s,6H), 
1.95(s.3H), 2.05(m,1H). 2.35(s.3H). 
2.38(S.3H). 2.47(s,3H). 3.36(d.2H), 
3.61 (q.2H), 6.98(s.2Hi 
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NH -(R)-CH(Et)(CH 2 OH) 



30 



Me 



NHCH(Me)(Et) 



Me 



Me 



Me 



1.05(t,3H), 1.5-1 .8(m,2H), 
1.80(s,6H),1.89(s,3H), 2.31 l(t,3H). 

2 40(s,6H), 3.84(2sets o1 ABq. 2H), 

3 96(m,lH), 5.14(d,lH.NH), 
6.95(s,2H), 7.04(s,1H) 



0 99(t,3H), 1.25(d,3H). 1.57(m.2H) : 

1 82(s.6H). 1.88(s.3H).2.31(s.3H). 

2 39(s,3H), 2.41(s,3H),4.35(m.lH), 
4 78(d.lH,NH) : 6.94(s.2H) 
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B 


R 3 


R* 


Re 


1 H NMR (CDCI 3 ) 6 (ppm) 


5 


NH-(S)-CH(Et)(CH 2 OH) 


Me 


Me 


Me 


1.05(t,3H), 1.5-1.8(m,2H), 
1.80(s,6H), 1.89(s,3H), 2.31 (s,3H), 
2.40(s,6H), 3.84(2sets of ABq, 2H), 
3.96(m,1H), 5.14(d,1H,NH), 
6.95(s,2H), 7.04(s ( 1H) 




NH-cyclopentyl 


Me 


Me 


Me 


1.49(m,2H), 1.67(m,2H), 

1.81 (s,6H), 1.87(s,3H), 2.13(m.2H), 

2.31 (s,3H), 2.37(s,3H), 2.42(s,3H), 

4.58(m,1H), 4.93(d,1H,NH). 

6.94(S,2H) 


10 


NH-(S)-CH(Et)(CH 2 OH) 


Me 


Me 


H 


1.08(t,3H), 1.5-1 .8(m,2H), 
1.89(S,6H), 2.30(s,3H). 2.43(s,3H), 
2.448(s,3H), 2.453(s,3H), 3.86(2sts 
of ABq,2H), 3.98(m,1H), 
5.17(d,1H,NH), 6.48(s,1H), 
6.81 (s,1H), 6.94(s,1H) 


15 


NH-(S)-CH(Et)(CH 2 OMe) 


Me 


Me 


H 


0.98(t,3H), 1.6-1.8(m,2H), 
1.90(s,3H), 1.91(s,3H), 2.30(s,3H), 
2.42(s,3H), 2.44(s,3H), 3.39(s,3H), 
3.53(2 sets of ABq,2H), 
4.46(m,1Hj, 5.24(d,1H,NH), 
6.42(s,1H), 6.92(s,2H) 


20 


NHCH(Me)(Et) 


Me 


Me 


H 


0.99(t,3H), 1.26(d,3H), 1.5- 
1.7(m,2H), 1.91(s,6H), 2.30(s,3H). 
2.44(s,6H), 4.34(m,1H), 
4.79(d,1H,NH), 6.42(s.1H). 
6.93(s,2H) 


25 


NH-(R)- 

CH(Et)(CH 2 OMe) 


Me 


Me 


Me 


1.00(t,3H), 1.55-1.8(m.2H), 
1.82(s,6H), 1.87(s,3H), 2.31(s.3H), 
2.38(s,3H), 2.39(s,3H), 3.39(s,3H), 
3.54(m,2H), 4.45(m,1H), 
5.25(d,1H,NH), 6.94(s.2H) 




NH-(S)-CH(Et)(CH 2 OMe) 


Me 


Me 


Me 


1.00(t,3H), 1.55-1.8(m,2H). 
1.82(s,6H), 1.87(s,3H), 2.31 (s,3H), 
2.38(s,3H), 2.39(s,3H), 3.39(s,3H), 
3.54(m,2H), 4.45(m,1H). 
5.25(d,1H,NH), 6.94(s,2H) 



30 
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10 



15 



B 

NH-CH 2 CH(Me)(Et) 



NH-(S)- 

CH(CH 2 Ph)(CH 2 OH) 



NH-(R)- 

CH(CH 2 Ph)(CH 2 OH) 



R3 | R4 
Me I Me 



Me Me 



6 

Me 



Me 



Me 



'H NMR (CDCI3) 6 (ppm) 

0.96(t,3H), 1.00(d,3H), 1.1- 
1.3(m,2H), 1.4-1.6(m,2H), 1.6- 
1.8(m,1H), 1.82(s,6H), 1.88(s,3H), 
2.31 (s,3H), 2.39(s,3H), 2.42(s,3H), 
3.40(m,1H), 3.54(m,1H), 
5.00(t,1H,NH), 6.94(s.2H) 



1.77(s,3H), 1.78(s,3H). 1.82(s.3H), 
1.99(s,3H), 2.30(s,3H), 2.41 (s,3H), 
2.84(m,1H), 3.12(m,1H), 
3.75(m,1H),3.93(m,1H), 
4.27(m,lH), 5.15(d.1H,NH), 
6.94(s,2H), 7.2-7.4(m,5H) 

1.77(S,3H), 1.78(s,3H), 1.82(s.3H), 
1.99(S,3H), 2.30(S,3H), 2.41 (s.3H), 
2.84(m,1H), 3.12(m,1H), 
3.75(m,1H), 3.93(m,lH), 
4.27(m,lH), 5.15(d,1H,NH), 
6.94(s,2H), 7.2-7.4(m,5H) 



20 



25 



30 



NH-(S)- 

CH(CH 2 Ph)(CH 2 OMe) 



Me Me 



Me 



NH-(R)- 

CH(CH 2 Ph)(CH 2 OMe) 



NH-(S)-CH(Et)(CH 2 OEt) 



NHCH 2 CH(n-Bu)(Et) 



Me Me 



Me 



Me Me 



H 



Me Me 



Me 



1.80(s,3H). 1.83(s,3H), 1.88(s,3H), 
2.31 (s,3H), 2.33(s,3H), 2.44(s,3H), 
2.90(m.1H), 3.13(m,1H), 
3.40(s,3H), 3.44(m,2H), 
4.70(m,lH), 5.35(d,1H,NH), 
6.95(s,2H), 7.2-7.4(m,5H) 

1.80(s,3H), 1.83(s,3H), 1.88(s,3H), 
2.31 (S.3H), 2.33(s,3H), 2.44(s,3H), 
2.90(m,1H), 3.13(m,lH). 
3.40(S,3H), 3.44(m,2H), 
4.70(m,1H), 5.35(d,lH,NH), 
6.95(s,2H), 7.2-7.4(m,5H) 

1.00(t,3H), 1.20(t,3H), 1.6- 
1.8(m,2H0, 1.90(s,3H), 1.91(s,3H), 
2.30(s.3H). 2.42(s,3H), 2.43(s,3H), 
3.4-3.6(m,2H), 4.41 (m,1H), 
5.34(d.1H,NH), 6.42(s,1H), 
6.93(s,2H) 

0.89(t,3H), 0.95(t.3H), 1.2- 
1.4(m,7H). 1.54-1 .62(m.1H), 
1.82(s,6H). 1.88(s.3H) r 2.31 (s,3H), 
2.39(s,3H). 2.42(s.3H). 3.53(m.2H) 
4.90(m.1H). 6.95(s.2Hj 
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NRi R 




10 



15 



20 



30 



NR,R 2 




R 6 


R 5 


'H-NMRfCDCy 6 (ppm) 


EtN(n-Bu) 


Me 


Me 


2,4-dimethyIphenyl 


0.89(t,3H), 1.15(t,3H), 1.30(m,2H), 1.2-1.4(m.2H). 
1.87(s,3H), 1.97(s,3H), 2.33(s,3H), 2.37(s,3H), 
2.44(s,3H), 3.49(t,2H), 3.55(q,2H), 6.9-7.2(m,3H) 


N(n-Pr) 2 


Me 


Me 


2,4-dimethylphenyl 


0.86(t,6H), 1.62(m,4H). 1.87(s,3H), 1.97(s,3H), 
2.34(s,3H), 2.37(s,3H), 3.48(m,4H), 6.95-7.20(m,3H) 


EtN(n-Bu) 


Me 


Me 


2,6-dimethylphenyl 


0.89(t,3H), 1.31(t,3H), 1.31(m,2H), 1.62(m,2H), 
1.86(S,3H), 1.90(s,3H), 2.35(s,3H), 2.43(s,3H), 
3.50(t,2H), 3.56(q.2H). 7.1-7.2(m.3H) 


EtN(n-Pr) 


Me 


Me 


2,4-dimethylphenyl 


0.89(t,3H), 1.18(t,3H), 1.66(m,2H), 1.86(s,6H), 
1.91 (s,3H), 2.35(s,3H), 2.43(s,3H), 3.43(m,2H), 
3.56(m,2H), 7.0-7.2(m,3H) 


EtN(n-Bu) 


Me 


H 


2,5-dimethylphenyl 


0.93(t,3H),1.22(t,3H), 1.25-1.45(m,2H), 1.6-1 .8(m.2H), 
2.04(S,6H), 2.33(s,3H), 2.41 (s,3H), 2.42(s,3H), 
3.58(t,2H), 3.64(q,2H), 6.70(s,1H), 7.06(s,1H), 7.1- 
7.25(m,2H) 


EtN(n-Bu) 


Me 


H 


3-methyl-4-chlorophenyl 


0.94(t,3H), 1.23(t,3H), 1.23-1 .45(m,2H), 1.4-1.6(m.2H), 
2.43(s,3H), 2.44(s,3H), 2.58(s,3H), 3.4-3.75^,41-1), 
6.94(5.11-1), 7.4-7.65(m.3H) 


EtN(n-Bu) 


Me 


H 


2.6-dimethyl-4-bromophenyl ' 
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10 



15 



20 



25 



EtN(n-Bu) 



30 



no?rt3H> 1 22{t,3H), 1.25-1.40(m,2H), 1.55- 
:foS)!l Slis.i), 2.40(s,3H) 2AZ ( *M 
n g 7 j r ou } * M fa.2H). 6.50(S,1H), 7.27(s,2H) 



H 



2,4-dimethyl-6-bromophenyl 



NHCH(Et) 2 





NHCH(Et)(CH 2 OH) 
(S)-isomer 



NHCH(Et)(CH 2 OMe) 



NHCH(Et)(CH 2 OH) 



NH-CH(Et)(CH,OH) 
(R)-isomer 



0 98(t3H) 1.28(T,3H).1.3-1.5(m,2H), 1.6-1.8{M,2H), 
2 00 s 3H), 2.36(s 3H , 2.48(s,3H), 2.KJ..3H). 
3.64(t,2H);3.71(q,2H), 6.63(s,1H), 7.09(d.lH). 

7.38(d,1H^ . 

^ jz6-dirnethyl-4-bromophenyl 



0 98(t 6H) 1 .5-1 .8(m,4H). 1 .94(s,6H), 2.44(s,3H) 
2.25 3H). 4.30(M\1H). 4.80(d.lH.NH). 6.39(S,1H), 

2.6-dimethyl-4-bromophenyl 



45(s 
7.28(s,2H) 



1 n7» 3J-U 1 5-1 8(m,2H), 1.90(s,6H), 2.42(s,3H). 
2^(3 3Hj I, 3 5-3 8(m.2H). 3.87(m.1H). 5.18(d.1H.NH). 
6 ".45(s',1 HI. 6.56(S.1H), 7.27(s,2H) 



2,6-dimethyl-4-bromophenyl 



1.00(t.3H). 1.55-1.75(m,2H), 1.92(s,6H) . 2.42(s,3H), 
i « . o H x 3 39(s 3H). 3.55(2 sets of ABq,2H). 



Me 



H 



2.6-dimethyl-4-chlorophenyl 



1 07ft 3H) 1 55-1.80(m,2H), 1.91(s,6H), 2.42(s,3H), 

2 45 s 3H) 3.74(2 sets of ABq,2H), 4.00(m,lH) 
if^ Kw U..1H1. 6.60(brs,1H), 7.11 (s.2H) 

2.6-dimethyl-4-bromophenyl 



I VIC ' ■ I . 

1 07(t3H) 1.55-1.75(m,2H), 1.90(s,6H), 2.42(s,3H), 

2 S s 3H) 3.75(2 sets of ABq,2H), 4.00(m,1H) 
l^Siw NH). R4 5fs .1HV6 : 50(brs ^7.27( S .2H) 



FXAMPLE 7 



A. 

htrtan-1-one 



- LL o.Aminn-4.5-dimethyl-1-(2.4.6-trimj 



A mixture of 3-hydroxy 
(0.973 g, 7.19 mmol) and p 



-2-butanone (0.637 g, 7.23 mmol), 2,4.6-trimethylaniline 
toluenesulfonic acid (0.012 g, 0.06 mmol) in 15 ml of 



WO 94/13676 



PCI7US93/10715 



-27- 

benzen was refluxed using a Dean-Stark trap to remove water. After 3 hours, 4-ethyI- 
3-oxo-hexanenitrile (1 .008 g, 0.724 mmol) was added and the mixture was refluxed for 
an additional 15 hours until all the starting material was consumed. The mixture was 
cooled to room temperature, diluted with water, and extracted with ethyl acetate. The 
5 organic layer was dried and concentrated to give 1.679 g of brown oil which was 
purified by silica gel column chromatography to give 368 mg of the title compound as 
a brown oil and 732 mg of undesired 2-(2-ethyl-butyl)-4 t 5-dimethyl-1 -(2,4,6- 
trimethylpheny!)-1H-pyrrole-3-carbonitri!e as a yellow solid. 1 H-NMR (CDCI 3 ) (the title 
compound) 6 0.94(t,6H), 1.4-1.8(m,4H), 1.73(s,3H), 1.98(s,6H), 2.25(s,3H). 2.34(s,3H), 
10 3.00(m,1H), 5.80(brs,2H), 6.99(s,2H) ppm. 'H-NMR (CDCI 3 ) (2-(2-ethyl-butyl)-4,5- 
dimethyl-1-(2,4 l 6-trimethylphenyl)-1H-pyrrole-3-carbonitrile)d0.85(t t 6H) 
1.71 (s,3H), 1.88(s,6H), 1 .95-2.10(m,1H), 2.14(s,3H), 2.34(s,3H), 6.96(s,2H) ppm. 

B. N-r3-(2-ethvl-butvrvn-4.5-dimethvl-1-f2,4.6-trimethvlphenvl)-1H-pyrrol-2-vn- 
acetamide 

15 A mixture of 1 -[2-amino-4,5-dimethyM -(2,4, 6-trimethylphenyl)-1 H-pyrrol-3-yl]-2- 

ethyl-butan-1-one (326 mg, 1 mmol) and acetic anhydride (108 mg, 1 .05 mmol) in 3 ml 
of acetic acid was heated to reflux for 2 hours. The mixture was cooled, quenched with 
water, neutralized with saturated potassium carbonate, and extracted with ethyl acetate. 
The organic layer was washed with brine, dried, and concentrated to give the title 

20 compound as a dark oil. The oil was purified through silica gel column 
chromatography to give 1 07 mg of the title compound as a brown oil. 1 H-NMR (CDCI 3 ) 
6 0.88(t,6H), 1.4-1.8(m,4H), 1.76(s,3H), 1.88(s,3H), 1.93(s,6H), 2.25(s,3H). 2.28(s.3H), 
2.98(m,1H), 6.89(s,2H) ppm. 

C. 4-(1-Ethvl-propyl)-2.5,6-rt 
25 dlpyrimidine 

A mixture of N-[3-(2-ethyl-butyl)-4 f 5-dimethyl-1-(2,4 J 6-trimethylphenyl'»-1H-pyrrol-2- 
yl]-acetamide (100 mg, 0.27 mmol), ammonium chloride (290 mg. 5,42 mmol). and 
acetamide (1.635 g) was heated to reflux for 2 hours. The mixture was cooled, 
quenched with water and extracted with ethyl acetate. The organic layer was dried and 
30 concentrated to give 56 mg of the title compound as a dark oil. The oil was purified 
through silica gel column chromatography to give the title compound as a yellow oii. 
1 H-NMR (CDCI 3 ) 6 0.85(t,6H), 1 .70-2.0(m.4H), 1.83(s,6H) t 1.99(s.3H:. 2.36(s.3H). 
2.44(s.3H). 2.61(s,3H), 3.26(m.lH). 7.00(s.2H) ppm. 
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FXAMPLE 8 

nn| „ rth .., p c M ^.f M fi .dim e th^hnnvl).TH-p Y rrolo[? ^pyrimidine^- 
t ^ »nH AAA fh ..V-^ Yl . am -,nM. g . 5 . d imethv l- ^rrrolo| ? 3-d lPYrimidin-7-v l1.3^ 

dimethvt-ben rnic acid 

6 A solution of 7^4J>romo.2,6-dimethy^phenyl)-2,5<limethyl•7H-pyr^olo[2,3. 

flpyrtm.din^-yll-bu^.hyi.amine (0.700 g, 1.63 mmol, in 5 mi of dry tettahydrofuran 
fTHR was added to a cooied soluton o. n-bu* lithium (n-BuU) (2.5 M ,n hexane. 1 .79 
mmol) in 6 ml of dry THF at .76°C and stirred at that temperature for 20 minutes. 

A part (1 mL) was taken from the reaction mixture and was quenched wth an 
10 excess of water and extracted with ethyl acetate, dried and concentrated tc give bu*l- 
ethyl-[2 5<limethy|.7-(2,6<limeth y lphen ! H)-7H- P yrroloI2.3<l]pyrim,dlne^ y Ham l ne as a 
clear oil The oil was treated with 1 N HCI in methanol and concentrated tc dryness. 
The residue was recrystailized from ethyl acetate to give the corresponding HCI salt as 

white crystals, mp148-150°C. 

,5 The rest of the reaction mixture was quenched with an excess of dry ,ce at 

78 »C and the -78-C bath was removed. After 30 minutes, tlc showed that no starttng 
material was left, and the mixture was quenched with water and extract with ethyl 
acetate. The organic layer was washed with brine, dried and concentrated to give an 
M. solid (0.550 g). The solid was recrystalllzed from 2-propanc, to grve me 

20 second title compound as white crystals, mp 228-230°C. 

FXAMPLE 9 

, F . ^,.^„i.w,nc 1 .2.5^i -->-Yl- r"''"'" l? 3.dlnvrimidin.7.yl1-3.5-dimethy 

h^n ln acid rnthvl ester 

A mixture of 4-l4.(butyl^yl^ino^ 

25 dlme^yl-benzclc acid (0.230g. 0.5S3 mmoi) in 40 ml of 1 N HC, and methanol was 
heated at reflux for 3 hours (tic showed that all starting materia* were consumed). The 
mixture was concentrated ,0 dryness. The residue was diluted with water and extracted 
«h ethy, acetate. The organic iaye, was washed with saturated sodium bicarbonate 
brine dried and concentrated to give the title compound as a light brown o,l. The o,l 

30 „as purified through siiica ge, column chromatography using 5% ethy, acetate ,n 
hexane as an eluen. to give a gCden oil. The corresponding Hd salt was prepared as 
an off-white solid, mp 58-60°C. 
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EXAMPLE 10 

r4-Butvl-ethvl-amino)-2,5-dimethvl-pyrrolof2.3-d]pvrimid 
methanol 

A solution of 4-[4-(butyl-ethyl-amino)-2,5-dimethyl-pyrrolo[2,3-d]pyrimidin-7-yl]- 
5 3,5-dimethyl-benzaldehyde (0.100 g, 0.264 mmol) in 1 ml MeOH was treated with 
sodium borohydride (0.030 g, 0.793 mmol) and stirred at room temperature for 20 
^minutes. The mixture was diluted with water and extracted with ethyl acetate. The 
organic layer was washed with brine, dried and concentrated to dryness to give a clear 
oil. The oil was purified through silica gel column chromatography to give the title 
10 compound (0.092 g t 92% yield) as a white solid, mp 93-95°C. 

EXAMPLE 11 

Butvl'ethvl'r7-(4*fluoromethvl-2,6-dimethvl-Dhenvn-2,5'dimethvU7H-pvrrolor2.3- 
dlpvrimidin-4-vn-amine 

A solution of {4-[4-(butyl-ethyl-amino)-2,5-dimethyl-pyrrolo[2,3-d]pyrimidin-7-yi]- 

15 3,5-dimethylphenyl}-methanol (0.071 g, 0.186 mmol) in 2 ml anhydrous methylene 
chloride was cooled to -78 °C and treated with dimethylaminosulfur trifluoride (0.063g, 
0.390 mmol) and stirred at room temperature for 1 hour. The mixture was quenched 
with water and extracted with chloroform. The organic layer was washed with brine, 
dried, and concentrated to give an oil which was purified through silica gel using 2% 

20 methanol/chloroform as eluent to give the title compound as an off-white solid, mp 1 63- 
165°C. 

EXAMPLE 12 

Butvl-ethvl-r7-(4-methoxvmethvl-2.6-dimethvl-phenvn-2.5-dimethvl-7H-pvrrolo[2.3- 
dlpvrimidin-4-vn-amine 

25 A solution of {4-[4-(butyl-ethyl-amino)-2,5-dimethyl-pyrrolo[2 ( 3-d]pyrimidin-7-yl]- 

3,5-dimethylphenyl}-methanol (0.100 g, 0.263 mmol) in 1 ml of dry tetrahydrofuran was 
treated with sodium hydride (0.0116 g, 0.289 mmol, 60% in oil). After stirring for 10 
minutes, an excess of methyl iodide was added. The mixture was quenched with water 
and extracted with ethyl acetate. The organic layer was washed with brine, dried and 

30 concentrated to give an oil. The oil was purified through silica gel column using 10% 
ethyl acetate in hexane as eluent to give 0.081 g (78%) of the title compound as a white 
glass form. 
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FXAMPLE 13 

.„i - - —*t r" s-^o^TH-nwmmp m**"***- 

A solution of 4.[4-(b^.elhyl- K nino)-2,^im.«h^py TO lo[2.3^pynm,d,n.7.yl). 
5 a^imemyt-benzafdehyde ,0.200 8 . 0.52* mmol, In 2 m, o, methanol was Ueated £ 
sodium cyanoborohydride (0.023 9 . 0.37 mm* ammonium acetate ,0.407 g MS 
mm0 l) and sodium suWe. After sMng for 1 hour, the mixture was concentrated o 
removeme.anoiand^residuewasdisso^inwa.er.sa^ratedsodiumb.oarbonate 

and exacted «, ethy, acetate. The organic iayer was washed with bnne. dned and 
10 concentrated to give an oil. The oi, was punfied through siiica ge, coiumn us,ng to . 
methanol in chloroform as eiuen. to give the «. compoun' I as a clear o„. 
corresponding di-HCI sat. was prepared as a whit, soiid, mo 158-1S0 C. 

FVAMPLE 14 

„„! |T (1 rn ---y-. ^ B .r l imnthv|.oh« 1 vl)-?5.dime.hyi-7H-p^olc|2,3- 

2Wimemylwrolo[2.3.d, P ynmidin-7-yi].3. M i m emy,-phen yl }-e.hano,.sodiumh y d„de 

and methyl iodide and employing the procedure of Example «• 

Tne 'H NMR data of the compounds prepared by the methods of Examples 8 to 
20 , 5 as we,, as other compounds prepared by these methods are ,,s.ed in the following 
Table. 

Table I 



NE tBu 



25 




30 
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Example 


R2' 


R4" 


'H NMR (CDCI 3 ) 6 (ppm) 


5 


8 


Me 


H 


0.93(t,3H), 1.23(t,3H), 1.25-1.40(m,2H), 
1.55-1.60(m,2H), 1.95(s,6H), 2.42(s,3H), 
2.45(s,3H). 3.58(m,2H), 3.64(q,2H), 
6.56(s,1H), 7.05-7.20(M,3H) 




8 


Me 


COOH 


0.95(t.3H), 1.27(t ( 3H), 1 .3-1 .45(m.2H), 1.6- 
1.8(m,2H), 1.96(s,6H), 2.43(s,3H), 
2.55(s,3H), 3.65(t,2H), 3.72(q,2H), 
6.61 (s,1H), 7.52(s,2H) 


10 




Me 


CHO 


0.92(t,3H), 1.23(t,3H), 1.25-1.40(m,2H), 
1.55-1.70(m,2H), 2.03(s,6H), 2.42(s,3H), 
2.43(s,3H), 3.58(m,2H), 3.64(q,2H), 
6.54(s,1H), 7.65(s,2H). 9.99(s,1H) 




10 


Me 


CH 2 OH 


0.92(t,3H), 1.22(t,3H), 1.25-1.40(m,2H), 
1.55-1.70(m,2H), 1.94(s,6H), 2.41 (s,3H), 
2.45(s,3H), 3.58(t.2H), 3.65(q,2H), 
4.55(S,2H), 6.54(S,1H), 7.09(s,2H) 


15 




Me 


CH(Me)(OH) 


0.91 (t,3H). 1.21 (t,3H), 1.2-1.4(m,2H), 
1.44(d,3H), 1.5-1.7(m,2H), 1.91(s,6H), 
2.39(s,3H), 2.42(s,3H), 3.57(t,2H), 
3.64(q,2H). 4.75(q,1H), 6.53(s,1H), 
7.11(s,1H), 7.13(s.1H) 


20 


9 


Me 


COOMe 


0.92(t,3H), 1.23(t,3H), 1.25-1.30(m r 2H). 1.5- 
1.7(m,2H), 1.99(s,6H), 2.41 (s,3H). 
2.43(s,3H), 3.58(t,2H), 3.64(q,2H). 
3.91 (s,3H), 6.53(s,1H), 7.81 (s,2H) 




11 


Me 


CH 2 F 


0.90(t,3H), 1.20(t,3H), 1.24-1.40(m,2H), 1.5- 
1.7(m,2H), 1.95(s,6H), 2.38(s,3H), 
2.42(s,3H), 3.54(t,2H), 3.62(q,2H). 4.30(d, 
2H), 6.50(s,1H), 7.10(s,2H) 


25 


13 


Me 


CH 2 NHj 


0.90(t,3H), 1.20(t,3H), 1.2-1.4(m,2H), 1.5- 
1.7(m,2H), 1.93(s,6H), 2.40(s,3H). 
2.42(S,3H). 3.54(t,2H), 3.62(q,2H), 
3.82(S,2H), 6.52(s,1H), 7.10(s,2H) 


30 




Me 


CONHMe 


0.94(t ; 3H), 1.2-1.4(rrv5H), 1 .4-1 .6(m,2H). 
1.96(S,6H). 2.43(s,3H), 2.75(s,1 .5H), 
2.82(S,1.5H), 3.24(s,1H), 3.5-3.8(m.4H). 
6.53(S,1H), 7.22(s,1H), 7.48(s,1H) 




I 

I 


Me 


OH 


0.89(t,3H), 1.20(t,3H), 1 .2-1 .4(m.2H), 1.5- 
1.7(m,2H), 1.76(s,6H), 2.379s,3H). 
2.52(s,3H), 3.58(t.2H), 3.65(q,2H;. 
6.26(s.2H), 6.50(s,1H) : 
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15 



Example 


|R2' 
I Me 


R4' 


'H NMR (CDCl 3 ) 6 (ppm) 

0.92(t,3H), 1.22{t,3H). 1.2-1 ; 35(m2H), 1.5- 
1.7(m,2H),1.89(s,6H),2.40s.3H, 
2 44(s.3H), 3.57(t,2H), 3.64(q,2H), 
6.50(S,1H), 7.48(s,2H) 




| Me 


Et 


« oo» 1 95fm 6H), 1 .2-1 .4(m,2H), 1 .55- 
0.93(t,3n), i.^ovm.on;, ■•«- * 

160m,2H),1.92(s,6H),2.41(s,3H), 
2.46 2.63(q.2H), 3.57(t 2H) 
3.64(a.2H), 6.55(S,1H>. 6.96(S,2H) 


14 


I Me 


CH(Me)(OMe) 


0.88(t,3H), 1.lo(t,jn;, 
138(d,3H),1.5-1.7(m,2H),1.90(s,6H), 

2 '.36(s,3H), 2.40(s,3H). 3.24(s,3H) 3.4- 
3.65(m.4H),4.20(q,lH),6.50(s.lH), 

7.00(s,2H) 




I Me 


CH 2 OMe 


.... m IV 4 nnu <5l_|\ 1 9-1 4(lTl2HV 1.5- 

0.92(t,3H), 1.22(t,3H), l .^-i •*l" , ;f» 
1.65(m,2H).1.94(s6H),2.41(s,3H), 

2 44(s.3H). 3.42(s,3H), 3.45-3.52(m,4H). 
4.42(s,2H),6.53(s.lH),7.10(s,2H) 




|Me 


C(Me) 2 (OH) 


" 0.92(t,3H), 1.22(t,3H), 1.25-1 .40(m,2H). 1.5- 
1.7(^2^,1.58(8,6^,1.95(8 6^ 

2 40(s,3H). 2.45(s,3H). 3.5-3.7(m,4H), 
6.54(S,1H),7.23(S,2H) 



NR X R; 



20 




25 
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NHCH(Et), 


Me 


CHO 


0.98(t,6H), 1.5-1 .8(m,4H). 2.06(s,6H), 
2.43(s,3H), 2.46(s,3H), 4.31 (m,1H), 
4.83(d,1H), 6.43(s,1H). 7.66(s,1H), 
9.99(s,1H) 


NHCH (Et) (CH 2 OMe) 


Me 


H 


1.01(t,3H), 1.4-1.6(m,2H), 1.95(s,6H), 
2.42(s,3H), 2.44(s,3H), 3.40(s.3H). 
3.55(2 sets of ABq,2H), 4.48(m,1H). 
5.26(d,1H,NH), 6.43(s,1H), 7.0- 
7.2(m,3H) 



EXAMPLE 15 

The following compounds of above formula A (Example 14) were prepared by 
procedures analogous to those in Examples 8 to 13. 





R2' 


R4' 


'H NMR (CDCI 3 ) <5 (ppm) 


15 


H 


Me 


0.95(t,3H), 1.23(t,3H), 1.2-V.4(m,2H), 
1.55-1 .77(m,2H), 2.08(s,3H), 
2.38(s,3H), 2.44(s.3H), 
2.50(s,3H)3.59(t,2H), 3.66(q,2H), 
6.71(ws.1H), 7.0-7.2(m,3H) 


20 


CHO 


Me 


0.95(t,3H), 1.26(t.3H), 1.25- 
1.45(m,2H), 1.6-1 .8(m,2H), 
2.05(s,3H), 2.438(s,3H), 2.443(s,3H), 
2.448(s,3H), 3.5-3.8(m,4H), 6.7(s,1H), 
7.39(d,1H), 7.68((d,1H). 9.33(s.1H) 


CH 2 OH 


Me 


0.96(t,3H), 1.27(t,3H), 1.25- 
1.45(m,2H), 1.6-1.75(m.2H), 
1.95(s,3H), 2.41 (s,3H), 2.43(s,3H), 
2.44(s,3H), 3.5-3.8(m,4H), 
4.15(m,2H), 6.6(s,1H). 7.11(s,1H), 
7.26(s,1H) 


25 


CH 2 F 


Me 


0.96(t,3H), 1.28(t,3H), 1.25- 
1.45(m,2H), 1.6-1.8(m,2H), 
1.95(s,3H), 2.41 (S.3H). 2.43(s,3H), 
2.46(s,3H), 3.5-3.8(m,4H) : 5.01(2 sets 
of ABq,2H), 6.63(s,1H). 7.15(s.1H), 
7.25(s,1H) 


30 


CH(Me)(OH) 


Me 


0.96(t,3H), 1.27(t.3H), 1.25- 
1.409m,2H), 1.43(d,3H). 1.6- 
1.8(m,2H), 1.93(s,3H), 2.42(s,6H), 
2.45(s,3H), 3.4-3.8(m,4H). 
4.37(q,2H), 5.10(s.1H). 6.62(s.1H). 
7.09(s.1H). 7.35(s.1H) 
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10 |C(Me) 2 (OH) 



15 



20 



R4' 
Me 



Me 



Me 



CHjNHj 



Me 



25 



30 



CH,OMe 



Me 



Et 



Me 



CH(Me)(OMe) 



Me 



'H NMR (CDCI 3 ) 6 (ppm) 

|o.96(t,3H), 1.27(t,3H), 1.25- 
1.45(m,2H), 1.6-1.8(m,2H), 
1.97(s,3H), 2.34(s,3H), 2.46(s,3H), 
2 50(s,3H), 3.5-3.8(m,4H), 6.58(s,1H), 
7.10(S,1H). 7.62(s,1H) 

0.95(t,3H), 1.25(t,3H), 1.25- 
1.45(m,2H), 1.6-1 .8(m,2H), 
1.97(s,3H),2.36(s,3H),2.44(s.3H) 
2 48(s,3H), 3.5-3.8(m,4H), 6.61 (s,1H), 
|7.04(s,1H).7.19(s,1H) 

|0.94(t,3H). 1.18(s,3H), 1.25(t,3H), 
1 25-1.5(m,2H). 1.55(s,3H), 1.6- 

1 8(m,2H), 1.69(s,3H), 2.38(s,3H), 

2 42(s,3H), 2.43(s,3H), 3.5-3.8(m.4H), 
4.13(brs.lH). 6.57(s.1H), 7.04(s,1H), 
7.39(S,1H) 

0.96(t,3H), 1.26(t,3H), 1.3-1.5(m,2H), 
1.6-1.8(M,2H), 1.85(s.3H). 
2 28(S<3H), 2.38(s,6H), 3.28(q,2H). 
3.5-3.8(m,4H), 6.58(s.1H), 6.93(8.1 H), 
] 6.99(S,1H) 

0.96(t.3H), 1.26(t,3H), 1.25- 
1.45(m,2H), 1.6-1 .8(m,2H), 

1 92(s,3H), 2.38(s,3H), 2.44(s.3H). 

2 46(s,3H), 3.25(s,3H), 3.61 (t.2H). 

3 68(q.2H). 4.04(ABq,2H), 6.62(s,1H). 
7.06(s,iH), 7.22(s,1 H) 

0.95(t,3H), 1.04(t,3H), 1.26(t,3H), 

1 25-1.45(m,2H), 1.90(S,3H), 2.15- 
2.36(m,2H). 2.37(s,3H), 2.44(s,3H), 

2 47(s,3H), 3.63(m.2H), 3.67(q,2H), 
6.57(s.1H),6.98(s,1H),7.01(s,1H) 

0.96(t,3H). 1.2-1.4(m,6H), 1.25- 
1.45(m,2H), 1.6-1 .8(m,2H), 
1 91(s.3H).2.41(s.3H),2.43(s,3H). 
2.44(s,3H), 3.14(s,3H), 3.5- 

3 75(m,4H). 3.81 (q.1H), 6.54(S,1H). 
7.06(S,1H).7.25(S.1H) 
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Example 16 

A. The following compounds were prepared by the procedures analogous 
to those in Examples 8 to 13 starting from n-BuLi with 4-chloro-2,5-dimethyl-7-(2,6- 
dimethyl-4-bromo- or 2,4-dimethyl-6-bromo-phenyl)-7H-pyrrolo-[2,3-d]pyrimidine, 
5 followed by quenching with an appropriate electrophile compound. 



15 



25 



30 



CI 


.CH 3 
\> 

R/ 




R 4 ' 


NMR (CDCU) 6 (ppm) 


Me 


Et 


1.25(t,3H), 1.89(s,6H), 2.50(s.3H). 
2.63(s,3H), 2.62(m,2H), 6.78(s,1H). 
6 99(s.2H) 


Me 


OH 


1.79(s,6H), 2.50(s,3H), 2.74(s.3H). 
6.36(s,2H), 6.80(s,1H), 8.60(s.1H) 


Me 


C(Me 2 )(OH) 


1.60(s,6H), 1.93(s,6H), 2.50(s,3H), 
2.63(s,3H), 6.78(s,1H), 7.23(s.1H) 


CH 2 F 


Me 


1.92(s,3H), 2.43(s,3H), 2.52(s,3H). 
2.53(s,3H), 4.87(ABq,1H), 
5.11(ABq,1H), 6.87(s,1H), 7.26(s,1H), 
7.27(s,1H) 


Et 


Me 


1.01(t,3H), 1.87(s,3H), 2.20(q,2H), 
2.38(s,3H), 2.53(s,3H), 2.65(s,3H). 
6.81 (s,1H), 7.01 (s,1H), 7.04(s,1H) 


C(Me 2 )(OH) 


Me 


1.26(s,3H), 1.43(s,3H), 1.66(s.3H). 
2.40(s,3H), 2.52(s,3H), 2.62(s.3H). 
6.83(S,1H), 7.07(s,1H), 7.45(s.1H) 


H 


Me 


2.04(s,3H), 2.40(s,3H), 2.51(S.3H). 
2.67(s.3H), 6.92(s.1H). 7.13(s.2H). 
7.18(s,1H) 
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B The Mowing compounds were prepared starting *. appropriate 

sr.. - — , 

NR,R 



15 




20 



25 




30 



NH-(S)- 
CH(Et)(CH 2 OH) 



NH-(S)- 

CH(Et)(CH 2 OH) 



1.07(t,3H),1.23(t,3H).1.45- 
1.56(m,2H),1.90(s,3H).1.91(s.3H). 

2.43(s,3H), 2.45(8,3H). 2.60(q,2H) 
3.65(m.lH).3.83(m,1H),4.00(m,lH), 
5.17(d,lH), 6.49(8,1 H), 6.95(s,2H) 

1 00(t,3H). 1.07(t,3H), 1.6-1.85(m.2H). 
1 88(s,3H). 2.15-2.30(m,2H), 
2.32(s.3H), 2.42(s.3H). 2.48(s,3H), 
3.6-3.9(m,2H), 3.92- 
4.10(m,lH),5.25(d,lH), 6.5(s,1H), 
6.94(s,1 H). 7.0(5,1 H) , 
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NR,R 2 


R 2 ' 




'H NMR (CDCI 3 ) 6 (ppm) 


5 


NH-(S)- 

CH(Et)(CH 2 OH) 


Me 


CMe 2 OH 


1.08(t,3H), 1.58(s.6H). 1.6-1.9(m,2H), 
1.94(s,3H), 1.95(s,3H), 2.46(s,3H), 
2.50(s,3H), 3.5-3.95(m,2H). 4.2(brs 
,1H), 5.28(brs,1H), 6.53(s,1H), 
7.24(s,2H) 


10 


NH-(S)- 

CH(Et)(CH 2 OH) 


C(OH)(Me 2 ) 


Me 


1.11(t,3H), 1.24(s,3H), 1.5-1 .9(m,2H), 
1.50(s,0.5x3H), 1.53(0.5x3H), 
1.71(s,3H), 2.39(s,3H), 2.43(s,3H), 
2.48(s,3H), 3.16(brs,0.5H), 
3.29(brs,0.5H), 3.6-3.95(m,2H), 3.95- 
4.10(m,1H), 5.2-5.3(m,1H), 6.54(s,1H), 
7.05(s,1H), 7.40(s,0.5H), 7.43(s,0.5H) 




NH-(S)- 

CH(Et)(CH 2 OH) 


H 


Me 


1.10(t,3H), 1 .5-1 .9(m,2H), 2.05(s,3H), 
2.37(s,3H), 2.48(s,6H), 3.6-3.9(m,2H), 
3.9-4.1 (m,1H), 5.23(d,1H), 6.64(s,1H). 
7.0-7.2(m.2H) 


15 


NH-(S)- 

CH(Et)(CH 2 OH) 


CHO 


Me 


1.09(t,3H), 1.55-1 .90(m,2H), 
2.02(s,3H), 2.42(s,6H), 2.47(s,3H), 
3.6-3.9(m,2H), 4.0-4.1 5(m,1H), 
5.27(t,1H), 6.62(s,1H), 7.39(s.1H), 
7.65(S,1H), 9.36(s,1H) 


20 


NH-(S)- 

CH(Et)(CH 2 OH) 


CH 2 OH 


Me 


both diastereoisomers were 
separated by column 
chromatography and showed 
identical spectra. 1.1l(t,3H), 1.55- 
1.90(m,2H), 1.95(s,3H), 2.40(s,3H), 
2.43(s,3H), 2.49(s,3H), 3.6- 
3.95(m,2H), 4.0-4.3(m,2H), 
4.4(brs,1H), 5.30(d,1H), 6.57(s,1H), 
7.11(s,1H), 7.27(s,1H) 


25 


NH-(S)- 

CH(Et)(CH 2 OH) 


CH 2 F 


Me 


1.11(t,3H), 1.5-1.85(m,2H), 1.94(s,3H), 
2.41 (S.3H), 2.45(s,3H), 2.47(s,3H), 
3.6-3.9(rn.2H), 4.0-4.2(m,1H). 4.75- 
5.25(m,2H), 5.24(m,1H), 6.58(s,1H), 
7.16(s,1H), 7.24(s,1H) 



Example 17 - 

The following compounds were prepared by the procedures analogous to those 
in Examples 8 to 13 starting from an excess of n-BuLi with 4-substituted amino-2,5- 
dimethyl-7-(2 ( 4,6-tri-substituted-phenyl)-7H-pyrrolo-[2.3-d]pyrimidine. followed by 
quenching with an appropriate eiectrophile. 
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NR,R 2 






'H NMR (CDCI 3 ) 6 


NH-(S)- 

CH(Et)(CH 2 OH) 


CH 2 CH 2 OH 


Me 


i uttQMA 1 Q/m 2H\ 1 84(s.3H). 
2.37(s,3H), 2.45(s,3H), 2.48(s,3H) ! 
2.45-2.65(m,2H), 3.6-3.95(m,4H), 
4.15(m,1H), 5.28(d,lH), 6.54(8.1 H), 
7.02(8,1 H), 7.09(8,1 H) 


NH-(S)- 

CH(Et)(CH 2 OH) 


Me 


CHO 


1.08(t,3H), 1.5-1 .8(m,2H), 2.02(s.6H), 
2.42(s,3H), 2.46(s,3H). 3.6- 
3.9(m,2H), 4.0(brs,1H), 5.20(d,1H), 
6.49(s,1H), 7.65(s.2H), 9.98(s,1H) 


NH-(S)- 

CH(Et)(CH 2 OH) 


Me 


1 


1.06(t,3H), 1.6-1.9(m,2H), 1.88(s,6H), 
2.42(S,3H), 2.44(s,3H), 3.6- 
3.9(m,2H), 4.08(brs,1H), 5.20(d.lH), 
6.45(8,1 H). 7.48(s,2H) 


|.||_| /e\ 

NH-(S)- 

CH(Et)(CH 2 OH) 


Me 


CH 2 OH 


1.08(t,3H), 1.6-1 .85(m,2H), 
1 .93(s,6H), 2.45(s,6H), 3.6- 
3.95(m,2H), 4.10(brs,1H), 4.60(s,2H), 
5.24(brs,1H), 6.50(s,1H), 7.11(s,2H) 


NH-(S)- 

CH(Et)(CH 2 OH) 



Me 


C(Me)- 
(C=CH 2 ) 


1.08(t,3H). 1 .5-1 .8(m,2H), 1.94(s,6H), 
2.13(S,3H), 2.44(s,3H). 2.45(s,3H). 
3.55-3.90(m,2H), 4.00(brs,1H), 
5.07(s,1H), 5.20(d.lH), 5.35(s,1H). 
6.50(s,1H), 7.21 (s.2H) 



10 



15 



20 EXAMPLE 18 

A. e or.R l rtoyv.1-f2.5R-trim 6 thvlDhenvl -7.rP4.6-trimethvl-phenvl)-7H-pvrrolo|2.3- 

d] pyrimidine 

Sodium hydride (0.1 14g, 4.77mmol, 60% in oil) was washed with hexane. then 
treated with 2-butanol (1.1 8g. 15.90 mmol). After 20 minutes, a mixture of 4-chloro- 
25 2,5.6-trimethyl-7-(2,4.6-trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidine(0.500g,1.59mmol) 

in 5 ml of anhydrous tetrahydrofuran was added to the reaction mixture and stirred tor 
2 hours. The mixture was concentrated to dryness, dissolved in ethyl acetate and 
water/The organic layer was separated, washed with brine, dried, and concentrated 
to give a clear oil. The oil residue was purified through silica gel column 
30 chromatography using 20% ethyl acetate in hexane as eluent to give a clear oil which 
crystallized under high vacuo to give 0.450 g (80.5%) of an off-white solid. The solid 
was recrystallized from i-propanol to give gold crystals, mp 178-180°C. 
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EXAMPLE 19 

The following compounds were prepared starting with the appropriate alcohol 
or thiol and A-chloro-Z.S.e-trimethyl-y^^.B-trimethylphenyO-ZH-pyrrolo^.S- 
d]pyrimidine or 4-chloro-2,5-dimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2,3- 
5 d]pyrimidine and employing the general procedure of Example 18. 



B 




15 





B 


FV 




R 6 


'H NMR (CDCI 3 ) 6 (ppm) 




OCHEt 2 


Me 


Me 


Me 


0.99(t,6H), 1.74(m,4H), 1.84(s,6H). 
1.92(s,3H), 2.34(s,3H), 2.37(s,3H). 
2.48(s,3H), 5.34(m,1H), 6.98(s,2H) 


20 


OCHMe 2 


Me 


Me 


Me 


1.41{d,6H), 1.82(s,6H), 1.91(s,3H), 
2.33(s,3H), 2.36(s,3H), 2.48(s,3H). 
5.55(m,1H), 6.98(s,2H) 


25 


OCH(Me)(Et) 


Me 


Me 


Me 


1.02(t,3H), 1.28(d,3H), 1.65- 
1.80(m,2H), 1.83(s,6H), 1.92(s.3H), 
2.33(s,3H), 2.37(s,3H), 2.48(s,3H). 
5.38(m,1H), 6.98(s,2H) 


OCH(Et)(n-Pr) 


Me 


Me 


Me 


0.94(t,3H), 0.97(t,3H), 1.38- 
1.60(m,2H), 1.6-1.8(m,4H), 
1.82(s,6H), 1.90(s,3H), 2.32(s,3H) ; 
2.35(S,3H), 2.46(s,3H). 6.96(s.2H) 


30 


OCH(Et)(n-Bu) . 


Me 


Me 


Me 


0.90(t,3H), 0.99(t,3H) : 1 .3-1 .5(m,4H), 
1.6-1.8(m,4H), 1.832(s,3H). 
1.837(s,3H) ; 1.92(s,3H). 2.34(s.3H), 
2.36(s,3H), 2.48(s.3H). 5.39(m.1H;.' 
6.98(s,2H) 
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B 

OCH(Et)(n-pentyl) 



'H NMR (CDCI3) 6 (ppm) 

0.88(t,3H), 0.98(t,3H). 1 .4-1 .6(m,6H), 
1.6-1.8(m,4H). 1.82(s,6H), 1.90(s,3H), 
j 2.32(s,3H), 2.36(s,3H), 2.47(s,3H), 
5.40(m,1H), 6.96(s,2H) 



20 



OCH(Et)(n-hexyl) 



Me 



OCH(n-Pr) 3 



OCH(Et)(CH 2 OMe) 



OCHEt, 



Me 



Me 



Me 



OCH(Et)(CH 2 OMe) 



OCH 2 -(S)-CH(NH 2 )(Et) 



S-CH(Me)-CH(OH)(Me) 



Me I Me 0.85(t.3H). 0.97(t,3H), 1 .20- 
1.50(m,8H). 1.6-1.8(m,4H). 
1.82(s,6H). 1.90(s,3H), 2.32(s,3H), 
2.35(s,3H), 2.46(s,3H), 5.37(m,lH), 
I 6.96(s,2H) 

|0.94(t,3H), 1.4-1.6(m.4H), 1.6- 
1.8(m,4H), 1.83(s,6H). 1.91(s,3H), 
2.33(s,3H), 2.36(S,3H), 2.48(s,3H), 
5.50(m,1H), 6.97(s,2H) 

Me | Me 1.03(t,3H), 1.82(s,3H), I.SS^SH). 

1.91(s,3H), 2.33(s,3H), 2.37(s,3H), 
I 2.47(s,3H), 3.43(s,3H). 3.68(m,2H), 
5.55(m,1H),6.97(s.2H) 

Me |H |o.99(t,6H), 1.63(m,4H), 1.92(s,6H), 
2.32(s,3H), 2.41 (s,3H), 2.50(s,3H), 
5.35(m.1H), 6.52(s,lH). 6.96(s.2H) 



Me 



Br 



Br 



Me I H 11 .00(t,3H), 1 .6-1 .8(m.2H), 1 .86(s.3H), 
1 .87(s,3H), 2.28(S,3H), 2.40(s,3H), 
2 489s,3H), 3.40(s,3H), 3.62(m,2H), 
] 5.51 (m,lH), 6.48( S! 1H), 6.92(s,2H) 

Me I H 11 .03(t,3H), 1 .3-1 .5(m.2H), 1 .91 (s,6H), 
2 42(s,3H), 2.51(s.3H), 4.13(m,1H), 
4.26(m,lH), 4.44(m.1H), 6.52(s,1H), 
I 7.29(s,2H) 

Me I H I 1.25(d,3H), 1.41(d,3H), 1.87(s,3H), 
1.89(S,3H), 2.50(S,3H), 2.55(S,3H), 
|4.1-4.3(m,2H), 6.63(s.1H), 
I 6.65(brs,1H), 7.30(s,2H) 



30 



EXAMPLE 20 

A K , Trim pth V l-7-f2 ' ^^ 0 tK Yl nh e nvlV7H-PVrrol 0 [2.3-dl ^rimid^ 

carbonitrile 

A mixture of 4.chlorc-2.5.6-tnm«hyl-7.(2,4.6.trimethy|.ph e n y n.7H-pyrrolo[2.3- 
d]pyrimidine (10.000 g. 31.90 mmoD and potassium cyanide (20.75 g. 3,9 mmoi) ,n 100 
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ml dimethylsulfoxide was heated at 130°C oil bath over weekend. The mixture was 
diluted with water and extracted with ethyl acetate. The organic layer was washed with 
brine, dried over magnesium sulfate, and concentrated to give 9.61 g (99%) of brown 
soild. The solid was recrystallized from i-propanol to give 6.34 g (65%) of the title 
5 compound as light golden crystals, mp 188-1 90°C. y H NMR (CDCI 3 ) 6 1.8(s,6H), 
2.07(s,3H), 2.36(s,3H), 2.50(s,3H), 2.65(s,3H), 7.00(s,2H). 

B. 2-Methvl-1-f2.5.6-trimethvl-7-f2,4.6-trimethvl-phenvn-7H-pyrrolor2.3- 
d1pvrimidin-4-vl1-butan-1-one 

To a solution of sec-butyl magnesium chloride (1 .5 ml, 3.0 mmol, 2 M in diethyl 
10 ether) in 24 ml of dry tetrahydrofuran was added 2,5 ( 6-trimethyl-7-(2,4,6-trimethyl- 
phenyl)-7H-pyrrolo[2,3-d]pyrimidine-4-carbonitrile (0.814 g, 2.67 mmol) at room 
temperature and stirred for 5 hours. The mixture was quenched with 5 ml of 2N HCI, 
neutralized with saturated sodium bicarbonate, extracted with ethyl acetate. The 
organic layer was dried and concentrated to give a yellow solid. The solid was purified 
15 through silica gel column chromatography using chloroform as eluent to give 0.884 g 
(90%) of the title compound as yellow crystals, mp 133-135°C. 

EXAMPLE 21 

r23.6-Trimethvl-7-(2,4,6'trimethvlDhenvlV7H-pviTolof2.3-d1pvrimidin^-vn-propan- 
1 -one and 1-F2.5.6-Trimethvl-7-(2,4,6-trimethvl-phenvl)-7H-pvrrolor2.3'dlpvrimidin-4-vl1- 
20 pentan-1-one were prepared starting from 2,5,6-trimethyl-7-(2 t 4 f 6-trimethylphenyl)-7H- 
pyirolo[2,3-d]pyrimidine-4-carbonitrile, and ethyl magnesium chloride and n-BuLi. 
respectively, employing the general procedure of Example 20B. 

EXAMPLE 22 

f2 < 5 < 6-Trimethvl-7-f2,4.64rimethvlphenvn-7H-Pvrrolor2.3-d1pyrimidin-4-yl1-propan- 

25 Vol 

Asolutionof2,5 t 6-trimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2 t 3-d]pyrimidin- 
4-yI]-propan-1-one (0.300 g, 0.89 mmol) in 10 ml of methanol was treated with sodium 
borohydride (NaBHJ (0.169 g, 4.47 mmol) at room temperature and stirred for 15 
minotes. The mixture was quenched with water and extracted with ethyl acetate. The 
30 organic layer was dried, and concentrated to give 0.291 g (96%) of the title compound 
as light yellow crystals. The crystals were recrystallized from i-propanol to give light 
yellow crystals, mp 143-144°C. 
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FXAMPLE 23 

The following compounds were prepared by reduction of the corresponding 

ketone derivative with NaBH 4 by the procedure described in the Example 22: 

1.l2 l 5,6-Trimethyl-7-(2.4,6.trirnethylphenyl)-7H.pyrrolo[2,3-d]pyrirn.dm-4- y l]- 

5 pentan1-ol; and , 
y|]-butan-ol. 

FXAMPLE 24 

The following compounds were prepared by reaction of the corresponding 
10 afcohcl derivative with NaH, followed by reacting with alky, iodide using the procedure 

analogous to that described in Example 1 2: 

4-(1-Methox y -propyl)-2.5,6-trimeth y l-7-(2 l 4.6-trimethylphenyl)-7H-p y rrolo[2.3- 

dlpyrimidine; 

4-(1.Ethoxy-propyl)-2,5 > 6-trimeth y i-7-(2,4,6-trimethylphenyl)-7H-pyrrolo(2,3- 

15 dlpyrimidine; and 

4.(1-Methoxy-2.methyl-butyl)-2,5 ( 6-trimethyl-7-(2.4,6-trimethylphenyl)-7H- 

pyrrolo[2,3-d]pyrimidine. 

FXAMPLE 25 

p « «.TrWthvU7-l2 > ^-^^c^.-nh e nvlV7H-^rrrolof? 3-dlpyrimidin^n-pentan- 

3^ol ^ ^ 1 . [2i 5 i6 . trirfie th y l-7-(2,4.6-trim e th y lphen y l)-7H-p y rrolo[2.3- 

d]pyrimidin-4-yl]-propan-1-one (0.220 g, 0.656 mmol) in 10 m. of dry THF was treated 
with ethyl magnesium bromide (0.787 mmol, 0.39 ml, 2.0 m in THF) at 0 o C and stirred 
at room temperature for 1 hour. The mixture was quenched with diluted HCI, 
25 neutralized with aqueous NaOH and extracted with ethyl acetate. The organic layer was 
dried and concentrated to give a ye.low solid. The solid was redcrystallized from ethyl 
ether/ethyl acetate to give off-white crystals, mp 164-166.5°C. 

FXAMPLE 26 
r o C ^T ri ,„ 0 thvl.7-f2.4. 6^r^^ 

30 0 | 

The title compound was prepared by reacting 1-[2,5.6-trimeth y l-7- 
(2,4.6-trimeth y lphe ny l)-7H-p y rrolo[2.3-d] Py rimidin-4- y l]-propan-1 -one with n- P ro P vl 
magnesium chloride using the procedure Described in Example 25. 
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EXAMPLE 27 
(1-EthvM-fluoro-propvn-2.5^ 
dlpvrimidine 

The title compound was prepared by reacting of 3-[2,5 I 6-trimethyl-7-(2,4 l 6- 
5 trimethylphenyl)-7H-pyrrolo[2 f 3-d]pyrimidin-4-yl]-pentan-3-ol with dimethylaminosulfur 
trifluoride using the procedure described in Example 1 1 . 

EXAMPLE 28 

f1-Ethvl-proDenvl)-2.5.6-trimethvl-7-(2.4.6-trimethvlphenvl)-7H-pyrrolof2.3- 
dlpvrimidine 

10 A mixture of 3-[2,5 ( 6-trimethyl-7-{2,4,6-trimethyl-phenyl)-7H-pyrroIo[2,3- 

d]pyrimidin-4-yI]-pentan-3-ol (0.041 g, 0.122 mmol), concentrated sulfuric acid (0.055 
g, 0.56 mmol) and acetic acid (0.136 g, 2.27 mmol) was heated to reflux for 1 hour, 
cooled, diluted with water, basified to pH 10 with 2 N NaOH and extracted with ethyl 
acetate. The organic layer was washed with brine, dried and concentrated to dryness 

16 to give 43 mg of the title compound as a clear oil. The oil was purified through silica 
gel column chromatography to give 40 mg of the title compound as a white solid, mp 
59-61 °C. 

EXAMPLE 29 

Compounds listed in the following Table II in which B is CH(OAc)(CHMeEt) and 
20 a mixture of two isomers 4-(1 -ethyl-butenyl)-2,5,6-trimethyl-7-(2 t 4,6-trimethylphenyl)-7H- 
pyrroIo[2,3-d]pyrimidine and 4-(1-n-propyl-propenyl)-2,5 f 6-trimethyl-7-(2.4.6-trimethyl - 
phenyl)-7H-pyrrolo[2,3-d]pyrimidine [see Table II in which B is C(=CHEt)(Et) and 
C(=CHMe)(n-Pr)] were prepared by a procedure analogous to that described in 
Example 28. 

25 EXAMPLE 30 

f1-Ethvl-butvn-2.5.6-trimethvl-7-f24.6-trimethvlphenvl)-7H-pyiTolor2.3-d1pvrimidine 
A mixture of two isomers, 4-(1-ethyl-butenyl)-2,5.6-trimethyl-7- 
(2 1 4 t 6-trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidine and 4-(1 -n-propyl-propenyl)-2.5.6- 
trimethyl-7-(2 t 4 ( 6-trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidine (67 mg, 0.185 mmol) in 
30 ethyl acetate (18 ml) and 10% Pd/C (38 mg) was hydrogenated at 50 psi for 15 hours. 
The mixture was filtered through celite. The filtrated was washed with brine, dried and 
concentrated to give 119 mg of oil. The oil was purified through silica gel column 
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title compound as off-white crystals, mp 100.102°C. 

EXAMPLE 31 

5 mrrfure o, H-2Ae. W r„e,hy^ 

. 783 mmol), hydroxylamino hydrochloride 

^T" C T ro^^rnlo,) in MoOH ,30rn,, was sirred 
,0.370 8 . 5.36 mmo„. sod,™ ace,a,e W ^ J ^ 

^ a mivture of E and Z isomers (mp-15CM90°C). 
87 °C) isomers and a mixture wc« lu 

FYAMPLE 32 

H^rnmeihiZ^J*^^ 

''^ogena.ion o, H .a. 6 ,-Thm..M-7,a.4.S,ri m e t h yl phen yl ,. 7 H.pvrro l o, 2 .3. 

JSU- — - ,o * w ,n Me0H r° ,he 9 

J k ^ in Pyamole 28 resulted in the title compound . 
20 procedure described in Example resu 

FYAMPLE 33 

ianM f mM ure o, 2 ,s,S. V irne,h y ,7-( 2 .4,S-,r lm s tt ,y,phen,,,.7H-pyrroM2.3- 

A rruxture , 0 |n m aqueous 

" The^rewas^ered 
Zrce, e 1-1 ,00 m, o, wa,e, and 10. ^ - «* ace,a,e. The organic 
through M «• concentra «ed to give a ligh, green oil. The 0,1 was 

30 - *. - — - - trj^rr 

W as recrystailized trom e,h„ acetaie to give a ligh, yellow =rys,a,s. m p 202 204 
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EXAMPLE 34 
N-f2.5.6-Trimethvl-7-(2A6-trim 
acetamide 

A mixture of 2 l 5 J 6-trimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2,3- 
5 d]pyrimidine-4-carbonitrile (0.500 g, 1 .64 mmol) and 1 0% Pd/C (0.500 g) in ethanol was 
hydrogenated at 55 psi for 5 hours. The mixture was filtered through celite and the 
filtrate was concentrated to give 0.500g (98.8%) of N-[2 r 5,6-trimethy!-7-(2,4 t 6- 
trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-ylmethyl]-amine. 

A mixture of N-[2,5 f 6-trimethyI-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2,3- 
10 d]pyrimidin«4-yimethyl]-amine (0.200 g ( 0.648 mmol), acetic anhydride (0.132 g, 1.30 
mmol), triethylamine (0.132 g, 1.30 mmol) in anhydrous methylene chloride (1 ml) was 
stirred at room temperature for 1 hour. The mixture was quenched with water and 
extracted with methylene chloride. The organic layer was separated, dried and 
concentrated to give 0.217 g (95.6%) of the title compound as a light tan solid. The 
15 solid was purified through silica gel column chromatography using 5% methanol in 
chloroform as eluent to give 0.200 g (88.1%) of the title compound as golden crystals, 
mp 140-143°C. 

The NMR data of the compounds which are described in the Examples 20 
to 34 are listed in the following Table. 
20 Table II 



B 



25 




30 



WO 94/13676 



PCTAJS93/10715 



-46- 



B 

CO-(n-Bu) 



5 COEt 



15 



20 



CO-CH(Me)(Et) 
CH(OH)(n-Bu) 
CH(OH)(Et) 
CH(OMe)(Et) 



25 



CH(OEt)(Et) 
CH(OMe)(CHMeEt) 



CH(OAc)(CHMeEt) 



CFEt, 



30 CEt 2 (OH) 



'H NMR (CDCI 3 ) 6 (ppm) 

1.00(t,3H), 1.4-1.6(m,2H), ^^.9(m,2H), 
1 83 s,6H), 2.06(s,3H), 2.84(t,3H), 2.35(s.3H), 
2.38(s,3H). 3.27(t,2H), 7.03(s,2H) 

1 26(t3H), 1.81(8,6H), 2.04(s,3H), 2.32(s,3H), 

2 36(s 3H), 2.68(S.3HV 3.27(q,2H), 7.00(s,2H) 



0 99(t3H), 1.24(d,3H), 1.45-1.65(m,1H), 1.7- 

1 9(m 1H 1.83 s,6H), 2.05(s,3H), 2.30(s.3H), 
2.37Ts.3H), 2.68(s,3H). 3.91(m.lH0. 7.03(s,2H) 

0.95(t,3H), 1.2-1.8(m,6H), 1.77(s,3H) 
1 87 s,3H), 2.00(s,3H), 2.37(s,3H), 2.39(s,3H). 
2.63(s,3H), 5.20(dd,1H), 7.02(s,2H) 

1 12K3H), 1.6-2.0(m,2H), 1.77(s,3H), 

87 s 3H) 2.00(s 3H), 2.37(s,3H), 2.39(s,3H), 
S'Ih). 4.87(d.lH). 5.15(m,lH), 7.02(s.2H) 

1 02(t,3H), 1.82(s.3H), 1.83(s.3H), 2.01 (s,3H), 
18-2 1(m,2H), 2.35(s,3H), 2.45(s,3H), 

aWsHO. 4.68(t,1H), 7.01(s,2H) 



1 02(t3H), 1.22(t,3H), 1.82(s,3H), 1.83(s.3H), 
17-2 Km 2H), 2.36(s,3H), 2.46(s,3H), 
2.65(s,3H), 3.49(m.2H). 4.75(t,lH), 7.01(s,2H) 

0.68(d,1.8H), 0.83(t,1.2H), 0.95(t 1 8H) 
1 10 d.1.2H). 1.1-1.5(m,2H), 1.9-2.2(m,1H). 

1 8(3 sets of s.6H). 2.0(s,3H), 2.359s,3H0. 

2 53(s.3H0, 2.65(s,3H). 3.25(s,1.8H), 
3.30(5,1 .2H), 4.42(d,0.6H), 4.5(d,0.4H), 
7.0(s,2H) 

0 7(d,1.5H), 0.85(t,1.5H), 0.94(t.1 .5H), 
l'l(d,1.5H), 1.1-1.5(m,2H), 1 ,81(s,1.5H), 
1.83(s,3H), 1.869S.1.5H), 2.0(s,3H). 
2 22(s.1.5H), 2.24(s,1.5H), 2.2-2.4(m,0.5H). 
2 32(s,3H). 2.49(S,1.5H), 2.51 (s,1 .5H), 
2.60(S,3H), 3.0-3.2(m,0.5H), 6.12(m.1H), 
7.0(sjH) 

0 90(t 6H), 1 .83(S,6H), 2.03(S,3H), 2.0- 
*a,L'm P 38<s.6H). 2.59(s,3H). 7.02(s.2H) 



071(t.6H). 1.79(s.6H). 2.02(s,3H), 2.0- 
2.4(m.4H). 2.36(s.3H). 2.47(S,3H), 2.61(S,3H). 
7.01 (S.2H) 
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B 


'H NMR (CDCI 3 ) 6 (ppm) 


C(Et)(n-Pr)(OH) 


1.80(s,3H), 1.81 (s,3H), 2.04(s,3H), 1.9- 
2.2(m,4H), 2.38(s,3H), 2.49(s,3H), 2.63(s,3H), 
6.83(s,1H), 7.03(s,2H) 


CH(Et)(NH-n-Pr) 


1 .80(s,3H), 1 .83(S,3H), 2.00(S,3H), 1 .9- 
2.2(m,2H), 2.36(s,3H), 2.41 (s,3H), 2.42(s,3H), 
2.3-2.5(m,1H), 2.7-2.9(m,1H), 4.48(m,1H), 
7.019S.2H), 7.15(s.1H), 


=NOH)(Et) 


1.0-1.2(m,3H), 1.79(s,1.5H), 1.80(s.1.5H), 
1.99(s,1,.5H), 2.00(s,1.5H), 2.22(s,3H0, 
2.35(s,3H), 2.65(s,1.5H). 2.68(s,1.5H). 
2.7(q,1H), 2.99(q,1H), 6.93(s.2H), 9.05(brs,1H) 


CH(Et)(NH2) 


1.04(t,3H), 1.79(s,3H), 1.85(s,3H), 1.7- 
2.0(m,2H), 1.99(s,3H), 2.36(s,3H), 2.42(s,3H), 
2.62(s,3H). 4.52(m.1 H), 7.01 (s,2H) 


=CHMe)(Et) 


1.00(t,2.1H), 1.1(t,0.9H). 1.47(d,0.9H), 
1.82(S.6H), 1.9(d,2.1H), 2.02(s,3H), 2.25(s,3H), 
2.4-2.8(m,5H), 5.6-5.8(m,1 H), 7.0(s,2H) 


=CHEt)(Et) + C(=CHMe)(n-Pr) 


(m,5.4H), 1.82(s,6H), 1.869d,1.8H). 2.0(s,3H). 
2.20(S,.1.2H), 2.21(s,1.8H), 2.359s,3H). 
2.60(s,1.8H), 2.61(s,1.2H), 2.3- 
2.8(m.2.8H),5.4-5.8(m,1H). 6.959s,2H) 


CH(n-Bu)(Et) 


0.83(t,3H), 0.88(t,3H), 1.1-1 .49(m.2H). 1.6- 
2.2(m,4H), 1.82(s.3H), 1.83(s,3H). 1.98(5,31-1), 
£.oo(S f onj, t.HO(s,on), ^.oi^on^, o.oo^m.m;, 
7.00(s.2H) 


CH2NHCHO 


1.79(s,6H), 2.00(s,3H), 2.35(s,3H), 2.48(s,3H), 
2.62(s,3H), 4.98(d,2H), 7.01 (s,2H), 
8.05(brs,1H), 8.38(s,1H) 


CH2NHCOCH3 


1.79(s.6H), 1.97(s,3H), 2.12(s,3H), 2.34(s.3H), 
2.43(s,3H), 2.61 (s,3H), 4.90(d,2H), 6.99(s,2H), 
7.46(brs.1H) 
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Example 35 

A. i- p^minn^ 5-dimet -P * ^™thvlnhPnvl)-1 H-pyrrol-3- Y IT.-2-eth V 1- 
butan-1-one 

A mixture of 3-hydroxy-2-butanone (0.637 g, 7.23 mmol), 2,4,6-trimethylaml.ne 
5 (0 973 g, 0.719 mmol) and p-to.uene sulfonic acid (0.012 g ) in 15 ml of benzene was 
heated at reflux under Dean-Stark trap for 3 hours. A solution of (Et) ; CHCOCH,CN 
(1 008 g 7.24 mmol) was added to the reaction mixture and heated at reflux overnight. 
The mixture was cooled and di.uted with ethyl acetate and water. The organic layer 
was separated and washed wrth water, aqueous sodium carbonate, and then bnne; 
10 dried and concentrated to give a brown oil which contains the desired compound. 

0 368 g of the desired compound was isolated after silica gel column chromatography 
using chloroform as eluent. 'H NMR (CDC 3 ) 6 0.94 (t,6H). 1 .5-1 .8 (m,4H), 1 .73 (s,3H), 

1 98 (s.6H). 2.26 (s.3H), 2.34 (s,3H), 3.00 (m,1H), 5.78 (brs,2H), 6.99 (s.2H) ppm. 

B . M.ftt. fP.Ethvl-butY'Y'H K-riimethvl - H? 4 6-trimethvlohenylH H.pyrrol-2-yll- 

15 acetamide 

A mixture of the title compound from Example 35A (0.326 g, 1 mmol) and acet lC 
anhydride (0.108 g, 1 .05 mmol) in acetic acid (3 ml) was heated at reflux for 2 hours. 
The mixture was concentrated to dryness, diluted with water and extracted with ethyl 
acetate The organic layer was washed with aqueous sodium carbonate and bnne, 
20 dried and concentrated to give a dark oil. The oil was purified by silica gel column 
chromatography to give 107 mg of the title compound as a brown oil. 'H NMR (CDCy 
* 0.88 (t,6H), 1.6-1.8 (m,4H), 1.76 (s,3H), 1.88 (s.3H), 1.93 ( s,6H), 2.25 (s,3H). 2.28 

(s,3H). 2.90-3.00 (m,1H), 6.89 (s,2H) ppm. 

C. ,. f - l . F th Y . pmn V n.2.P ^^°thvl.7-f2.4.6-trimpthvlphenyl)-7H-p V rrolof2.3- 

25 d] pyrimidine 

A mixture of the title compound of Example 35B (100 mg. 0.27 mmol) and 
ammonium chloride in 1 .6 g of acetamide was heated at reflux for 2 hours. The mixture 
was quenched with water and extracted wrth ethy. acetate. The organic layer was dned 
and concentrated to give the desired product which was purified by silica gel column 
30 chromatography to give the title compound as a yellow oil. 'H NMR (CDCI 3 ) 6 0.85 
(t,6H), 1.7-2.0 { m.4H), 1.83 (s.BH>. 1.99 (s,3H). 2.35 (s,3H), 2.44 (s.3H). 2.61 (s.3H). 
3.25-3.35 (m.lH), 7.00 (s,2H) ppm. 
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The following Preparations illustrate the synthesis of intermediates. 

Preparation 1 

The following compounds were prepared starting from the appropriate aniline 
and employing the general procedure of Example 1A. 

NC He 



H 2 N 




15 





'H-NMR(CDCI 3 ) 6 (ppm) 

2.2(s,3H), 4.0(s,2H), 6.15(s,1H), 
7.9(s,2H) 


3,5-ditrifluoromethylphenyl 


2,5-dimethylphenyl 


2.04(s,3H), 2.12(s,3H), 2.35(s,3H), 
3.85(s,2H), 5.90(s,1H), 7.0(s,1H). 7.10- 
7.25(m,2H) 


2-methyl-4-iodophenyl 


2.05(s,3H), 2.10(s,3H), 3.80(s,2H). 
5.85(s,1H), 6.92(d.1H), 7.60(dd,1H), 
7.70(d,1H) 


3-methyl-4-chlorophenyl 


2.10(s,3H), 2.40(s,3H), 4.03(s,2H), 
6.03(S,1H). 7.10(dd,1H), 7.21 (d,1H), 
7.45(d,1H) 


4-bromo-2,6-dimethylphenyl 


2.01 (S,6H), 2.10(s,3H), 3.70(brs,2H), 
5.72(s,1H), 7.30(s,2H) 


2-bromo-4,6-dimethylphenyl 


2.06(s,3H), 2.13(s,3H), 2.35(s,3H), 
3.83(brs,2H), 5.81 (s,1H), 7.08(s,1H), 
7.35(s,3H) 


4-chloro-2,6-dimethylphenyl 


2.01 (s,6H), 2.10(s,3H), 3.75(brs,2H), 
5.75(s,1H), 7.14(s,2H) 



Preparation 2 

The following compounds were prepared starting from 3-hydroxy-2-butanone or 
4-hydroxy-3-hexanone and the appropriate aniline and employing the general procedure 
of Example 2A, 
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R 4 and R 6 




1 H-NMR(CDCI 3 ) 6 (ppm) 


Me 


2,4-dimethylphenyl 


1.70(s,3H), 1.95(s,3H), 2.05(s.3H), 
2.38(s,3H), 3.7(S,2H), 6.95-7.20(m,3H) 


1 Me 


2,6-dimethylphenyl 


1.67(s,3H), 1.98(s,6H), 2.05(s.3H). 
2.90(brs,2H), 7.05-7.21 (m,3H) 


1 Et 


2,4,6-trimethylphenyl 


No purification, the material was used 
directly for the next reaction step 



10 



15 



Preparation 3 

The following compounds were prepared starting from the corresponding 
compounds of preparations 1 and 2 and employing the general procedures of 
Examples 1B and 1C. 



20 



25 




R 4 =Me, R 6 =H 


'H-NMR (solvent) 6 (ppm) 


R 5 =3,5-ditrifluoromethylphenyl 


(DMSO-d6) 2.32(s,3H), 7.50(s,1H). 
8.05(s,1H), 8.55(s.1H), 12.10(s ; 1H) 


R 5 =2,5-dimethylphenyl 


(CDCI 3 ) 2.04(s,3H). 2.35(s,3H). 
2.467(s,3H), 2.470(s,3H), 6.57(s,1H). 
7.0-7.3(m.3H), 12.08(s,3H) 
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R 5 =3-methyl-4-chlorophenyl 


(DMSO-d 6 ) 2.29(s,3H), 2.31 (s.3H). 
2.38(s,3H), 7.12(s,1H), 7.55(m.2H), 
7 67fH 1 11 QfVc 1 H\ 


=4-bromo-P R-dimethvlohenvl 


2.45(s,3H), 6.39(8,1 H), 7.29(s,2H) 


R 5 =2-bromo-4,6-dimethylphenyi 


(DMSO-d 8 ) 1.91(s,3H), 2.20(s.3H), 
2 32(s 3H\ 2 34te 3H\ fi R8f<i 1 H> 
7.21 (s,1H), 7.44(s,1 H),1 1 .80(s ; 1 H) 


R 5 = 4-chloro-2,6-dimethylphenyl 


(CDCI3) 1.91(s,6H), 2.38(s,3H). 
2 40fs3H) 6 34/s1H\ 7 08fs ?H1 


R 4 & R 6 = Me 


'H-NMR (solvent) 6 (ppm) 


R 5 =2 ( 4,6-trimethylphenyI 


(CDCIj) 1.86(s,6H), 1.87(s,3H). 
2.34(s,3H), 2.41 (s,3H), 2.44(s.3H). 
7.00(s,2H), 1 2.2(s,1 H) 


R 5 =2,4-dimethyIphenyl 


(CDCI3) 1.90(s,3H), 1.93(s,3H). 
2.3B(s,3H). 2.42(s,6H), 7.0-7.2(m.3H), 
1 2.25(8,1 H) 


R 5 =2 f 6-dimethylphenyl 


(CDCI3) 1.80-1.90(m,9H), 2.39(s,3H), 
2.49(s,3H), 7.04-7.20(m,3H), 12.2(s,1H) 



Preparation 4 

The following compounds were prepared starting from the corresponding 
compounds of Preparation 3 and employing the general procedure in Example 1 D. 



\ 

R 5 




30 



R,=Me, R S =H 


'H-NMR (CDCI 3 ) 6 (ppm) 


R5=3,5-ditrifluoromethylphenyl 


2.53(s,3H), 2.74(s,3H), 7.27(s.1H). 
7.82(s,1H), 8.29(s,2H) 
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R 5 =2,5-dimethylphenyl 


2.01 (s,3H), 2.35(s,3H), 2.50(s,3H), 
2.66(s,3H), 6.91 (s,1H), 7.05(s,1H). 
7.10-7.30(m2H) 




o — o mA+Kul-A-rhloroDhsnvI 
Hg— o-rn6inyi-*r"cniwi up» »y 


2.46(s,3H), 2.51 (S.3H), 2.74(s,3H), 
7.15(S,1H), 7.47(s,2H), 7.55(s.1H) 


5 


p_=4^ , Drorno-^,D-uin icii lyi^ 1 *y 


1.89(s,6H), 2.49(s,3H), 2.62(s,3H). 
6.75(s,1H),7.32{s ( 2H) 




R 5 = 2-DromO-4,D-aimeTnyipnenyi 


1.96(s,3H), 2.37(s,3H), 2.52(s,3H), 
2.65(s,3H), 6.82(S,1H), 7.11(s,1H), 
7.38(s,1H) 


10 


R 4 and R 6 = Me 


'H-NMR (CDCI 3 ) 6 (ppm) 




R 5 =2,4,6-trimethylphenyl 


1 Rlfs 6H\ 1 99(s 3H), 2.35(s,3H), 
2.46(s,3H), 2.59(s,3H), 7.01 (S.2H) 




R s =2,4-dimethylphenyl 


1.84(s,3H), 2.03(s,3H), 2.39(s,3H). 
2.44(s,3H), 2.59(s,3H), 6.90-7.1 5(m,3H) 


15 


R 5 =2,6-dimethylphenyl 


1.83(S,6H), 1.98(S,3H), 2.45(s,3H), 
2.58(s,3H), 7.10-7.30(m,3n) 




Rg=4-chloro-2,6-dimethylphenyl 


1.91(s,6H), 2.51 (s,3H), 2.64(s,3H), 
6.77(s,1H),7.17(s,2H) 




R 4 and R 6 = Et 


'H-NMR (CDCI3) 6 (ppm) 


20 


R 5 =2,4.6-trimethyiphenyl 


0.96(t,3H), 1.31(t,3H), 1.85(s,6H), 
2.38(S,6H), 2.46(q,2H), 2.62(s,3H), 
2.92(q,2H), 7.02(s,2H) 
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CLAIMS 




R 5 

10 and the pharmaceutically acceptable acid addition salts thereof, wherein 

B is NR,R 2 , CF^FLjR,,, C(=CR 2 R 12 )R 1( NHCR,R 2 R n , OCR,R 2 R Ul SCR^RjR,,, 

NHNR,R 2 , CR 2 R„NHR lt CR 2 R„OR 1t CR 2 R 11 SR 1 , or C(0)R 2 ; 

R t is hydrogen, or C,-C e alkyl which may be substituted by one or two 

substituents R 7 independently selected from the group consisting of hydroxy, fluoro, 

1 5 chloro, bromo, iodo, C,-C 8 alkoxy, O-C -(C r C 6 alkyl), O-C NH(C,-C 4 alkyl), O-C -N(C r C 4 

II i; 

0 0 o 

alkyl)(C r C 2 alkyl), amino, NH(C r C 4 alkyl), N(C r C 2 alkyl)(C r C 4 alkyl), S(C r C 6 alkyl), 

N(C r C 4 alkyl)C (C r C 4 alkyl), NHC (C r C 4 alkyl), COOH, C 0(C r C 4 alkyl). C NH(C r C. 

II i ■ 

20 O 0 0 0 

alkyl), CN(C r C 4 alkylj(C,-C 2 alkyl), SH, CN, N0 2 , SO(C,-C 4 alkyl), S0 2 (C r C 4 alkyl), 

II 

0 

S0 2 NH{C r C 4 alkyl), S0 2 N(C r C 4 alkyl)(C r C 2 alkyl), and said C r C 6 alkyl may contain 
25 one or two double or triple bonds; 

R 2 is C r C 12 alkyl, aryl or (C,-C 10 alkylene)aryl wherein said aryi is phenyl, 

naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyl, pyrimidyl, imidazolyl, furanyl. 

benzofuranyl, benzothiazolyl, isothiazolyl, benzisothiazolyl, thiazolyl, isoxazolyl, 

benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrrolyl, indolyl, pyrrolopyridyl. 
30 oxazolyl, or benzoxazolyl; 3- to 8-membered cycloalkyl or (C r C 6 alkylene) cycloalkyl. 

wherein said cycloalkyl may contain on or two of O, S or N-Z wherein Z is hydrogen. 

C,-C A alkyl, benzyl or C,-C 4 alkanoyl, wherein R 2 may be substituted independently by 

from one to three of chloro ; fluoro. or C.-C,. alkyL or one of hydroxy, bromo. iodo. C- 
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C 6 alkoxy, 0-C-(C,-C 6 alkyi), 0-C-N(C,-C 4 alkyl)(C,-C 2 alkyi), S(C,-C 5 alkyi), NH., 

o • o 

NH(C,-C 2 alkyi), N(C,-C 2 alkyi) (C,-C 4 alkyi), N(C,-C 4 alkyl)-C (C,-C 4 alkyi), NHC (C ; -C, 

ii ! ' 

0 ° 

alkyi), COOH, C0(C,-C 4 alkyi). CNH(C,-C 4 alkyi), C N(C,-C 4 alkyl)(C,-C 2 alkyi), SH. 

II ii " 

o o o 

CN, N0 21 SO(C,-C 4 alkyi), S0 2 (C,-C 4 alkyi), S0 2 NH(C,-C 4 alkyi), S0 2 N(C,-C 4 alkyl)(C.- 
10 C 2 alkyi), and wherein said C,-C, 2 alkyi or C,-C 10 alkylene may contain one to three 

double or triple bonds; or 

NR,R 2 or CR,R 2 R„ may form a saturated 3- to 8-membered carbocyciic ring of 
which the 5- to 8-membered ring may contain one or two double bonds or one or two 
of O, S or N-Z wherein Z is hydrogen, C r C 4 alkyi, benzyl or C,-C 4 alkanoyl; 
15 R 3 is hydrogen, C,-C 6 alkyi, fluoro, chloro, bromo, iodo, hydroxy, amino, 0(C,- 

C 6 alkyi)! NH(C,-C 6 alkyi), N(C,-C 4 alkyl)(C,-C 2 alkyi), SH, S(C,-C 4 alkyi), SO(C,-C 4 
alkyi), or S0 2 (C,-C 4 alkyi), wherein said C,-C 4 alkyi and C,-C, alkyi may contain one 
double or triple bond and may be substituted by from 1 to 3 substituents R ; 
independently selected from the group consisting of hydroxy, C,-C 3 alkoxy. fluoro. 

20 chloro or C,-C 3 thioalkyl; 

R 4 is hydrogen, C,-C 6 alkyi, fluoro, chloro, bromo, iodo, C,-C s alkoxy, amino. 
, NH(C r c] alkyi). N(C,-C e alkyl)(C,-C 2 alkyi), SO n (C,-C 6 alkyi), wherein n is 0, 1 or 2. 
' cyano, hydroxy, carboxy, or amido, wherein said C,-C e alkyls may be substituted by 
onehydroxy.trifluoromethyl. amino, carboxy, amido, NHC (C,-C 4 alkyi), NH(C,-C 4 alkyi). 
25 O 

N(C,-C 4 alkyl)(C,-C 2 alkyi). CO(C,-C a alkyi). C r C 3 alkoxy, thioalkyl, fluoro. 

O 

bromo. chloro, iodo. cyano or nitro; 
30 . R s is phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyi. 
pyrimidyl, imidazolyl.furanyl, benzofuranyl, benzothiazolyl, isothiazolyl. benzisothiazolyl. 
thiazolyi. isoxazolyl, benzisoxazolyl. benzimidazolyl.triazolyl, pyrazolyl, pyrrolyl. indoly. 
pyrrolopyridyl. benzoxazolyl. oxazolyl, pyrrolidinyl. thiazolidinyl. morpholinyL piperidin;. 
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pip razinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 12-membered 
bicycloalkyl, optionally containing one or two of 0, S or N-Z wherein Z is hydrogen, C r 
C 4 alky!, C^C A alkanoyl, phenyl or phenylmethyl, wherein each one of the above groups 
may be substituted independently by from one to three of fluoro, chloro, brorno, formyl, 
5 C r C 6 alkyl, C,-C 6 alkoxy or trifluoromethyl, or one of hydroxy, iodo, cyano. nitro, 
amino, NH(C r C 4 alkyl), N(C 1 -CJ(C r C 2 alkyl), C00(C r C 4 alkyl), C0(C,-C 4 alkyl), 
S0 2 NH(C r C 4 alkyl), S0 2 N(C r C 4 alkyl)(C r C 2 alkyl), S0 2 NH 2 , NHS0 2 (C r C 4 alkyl), S(C r 
C 6 alkyl), 802(0,-06 alkyl), wherein said C,-C 4 alkyl and C,-C e alkyl may be substituted 
by one or two of fluoro, chloro, hydroxy, C,-C 4 alkoxy, amino, methylamino, 
10 dimethylamino or acetyl wherein said C r C 4 alkyl and C T -C 6 alkyl may contain one 
double or triple bond; with the proviso that R 5 is not unsubstituted phenyl; 

Rg is hydrogen, 0,-Cg alkyl, fluoro, chloro, brorno, iodo, C r C 6 alkoxy, formyl, 
amino, NH(C r C 6 alkyl), N(C r C 6 aikyI)(C r C 2 alkyl), SO n (C r C e alkyl), wherein n is 0, 1 
or 2, cyano, carboxy, or amido, wherein said C r C 6 alkyls may be substituted by one 

15 hydroxy, trifluoromethyl, amino, carboxy, amido, NHC(C,-C 4 alkyl), NH(C,-C 4 alkyl), 

li 

O 

N(C r C 4 alkyl)(C 1 -C 2 alkyl), CO(C r C 4 alkyl), C,-C 3 alkoxy, C r C 3 thioalkyL fluoro. 

O 

20 

brorno, chloro, iodo, cyano or nitro; 

R n is hydrogen, hydroxy, fluoro, chloro, COO(C r C 2 alkyl), cyano, or 00(0,-0- 
alkyl); and 

R 12 is hydrogen or C,-C 4 alkyl; with the proviso that (1) B is not straight chain 
C r C 12 alkyl, (2) when R 5 is unsubstituted cycloakyl, R 3 and R 4 are hydrogen, and R 6 

25 

is hydrogen or methyl, then B is not NHR 2 wherein R 2 is benzyl or thienytmethyl. and 
(3) when R 5 is p-bromophenyl, and R 3 , R 4 and R 6 are methyl, then B not methylamino 
or hydroxy ethylamino. 

2. A compound according to claim 1 wherein B is NR^, NHCHR,R ? , or 
OCHR^, wherein R, is C r C 6 alkyl, which may be substituted by one of hydroxy, fluorc 

30 

or C^Cj alkoxy, and may contain one double or triple bond, and R 2 is benzyl or C-O, 
alkyl which may contain one double or triple bond, wherein said 0,-0* alkyl or the 
phenyl in said benzyl may be substituted by fluoro, C,-C« alkyl, or C,-C f alkoxy 
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3. A compound according to claim 1 wherein B is CR,R 2 R,. wherein R, is 
C,-C 6 alkyl which may be substituted by one C,-C 6 alkoxy or hydroxy, R 2 is benzyl or 
C,-C e alkyl wherein said C r C 6 alkyl or the phenyl in said benzyl may be substituted by 
one C,-C e alkyl, C,-C 6 alkoxy, fluoro, chloro or bromo, and R„ is hydrogen orfluoro. 
5 4. A compound according to claim 1 wherein B is as defined in claim 1 and 

R 2 is C r C 6 alkyl which may be substituted by fluoro, C,-C 6 alkyl or C,-C s alkoxy and 
may contain one double or triple bond. 

5. A compound according to claim 1 wherein B is as defined in claim 1 and 
R 2 is benzyl or methylthienyl, the phenyl or thienyl of which may be substituted by 

10 fluoro, chloro, C,-C 4 alkyl or C,-C 4 alkoxy. 

6. A compound according to any one of claims 1 to 5 wherein R 3 is methyl, 

ethyl, fluoro, chloro, or methoxy. 

7. A compound according to any one of claims 1 to 6 wherein R 4 and R 6 

are hydrogen, methyl or ethyl. 
15 8 a compound according to any one of claims 1 to 7 wherein R 5 is phenyl 

substituted by two or three substituents. 

9. A compound according to claim 8 wherein said substituent is 
independently fluoro, chloro, bromo, iodo, C,-C 4 alkoxy, trifluoromethyl, C,-C s alkyl 
which may be substituted by one of hydroxy, C,-C 4 alkoxy or fluoro and may have one 

20 double or triple bond, -(C,-C 4 alkylene)0(C,-C 2 alkyl), C,-C 3 hydroxyalkyl, hydroxy, 
formyl, COO(C,-C 2 alkyl), -(C,-C 2 alkylene)amino, or -C(0)(C,-C 4 alkyl). 

10. A compound according to claim 1 wherein said compound is 
n-butyl-ethyl-[2,5-dimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidin-4- 

yljamine; 

25 di-n-propyl-[2,5-dimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidin-4- 
yl]amine; 

ethyl-n-propyl-[2,5-dimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidin-4- 
yl]amine; 

diethyl-2,5-dimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2.3-d]pyrimidin-4- 
30 y|]amine; 

n-butyl-ethyl-[2,5,6-trimethyl-7-(2,4 ! 6-trimethylphenyl)-7H-pyrrolo[2.3-d]pyrimidin- 
4-yl]amine; 
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2-{N-n-butyl-N-[2,5-dimethyl-7-(2,4^ 

4-yl]amino}-ethanol; 

4-(1-ethyl-propyl)-2,5 f 6-trimethyi-7-(2 t 4,6-trimethylphenyl)-7H 

d]pyrimidine; 

5 n -butyl-ethyl-[2 I 5-dimethyl-7-(2,4-dimethylphenyl)-7H-pyrrolo[2,3-d]pyrim 

yl] amine; 

2,5-dimethyI-7-(2 I 4,6-tr^ 

propylamine; or 

2-[7-(4-bromo-2 ( 6-dimethylphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4 

1 0 ylamino]-butan-1 -ol. 

11. A pharmaceutical composition for the treatment of (a) illnesses induced 
or facilitated by corticotropin releasing factor or (b) inflammatory disorders such as 
arthritis, asthma and allergies; anxiety; depression; fatigue syndrome; headache; pain; 
cancer; irritable bowel syndrome, including Crohn's disease, spastic colon and irritable 

15 colon; immune dysfunction; human immunodeficiency virus (HIV) infections; 
neurogenerative diseases such as Alzheimer's disease; gastrointestinal diseases; eating 
disorders such as anorexia nervosa; hemorrhagic stress; drug and alcohol withdrawal 
symptoms; drug addiction; stress-induced psychotic episodes; and fertility problems, 
which comprises a compound of the formula 



20 B 




and the pharmaceutical^ acceptable acid addition salts thereof, wherein 

B is NR,R 2 . CR^Rn. C(=CR 2 R 12 )R 1 , NHCR,R 2 R 11; OCR,R 2 R... SCR,R : R~. 
NHNR.Rj, CR 2 R n NHR p CR 2 R n OR 1( CR 2 R U SR 1( or C(0)R 2 ; 
30 R, is hydrogen, or C r C 6 alkyl which may be substituted by one or two 

substituents R 7 independently selected from the group consisting of hydroxy, fluoro. 
chloro, bromo, iodo, C r C 8 alkoxy, O-C -(0,-0. alkyl), O-C NH(C r C, alkyl). O-C -NtC-C, 
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■IkylKC-C, alkyl), amino. NH(C,-C 4 alkyl). N(C,-C a alkylXC-C, alkyl), S(C,-C 6 alkyl). 
N(C 1 -C 4 alkyl)C (C r C 4 alkyl). NHC (C,-C 4 alky.). COOH. C 0(0,-0. alky.), C NH(C,-C 4 

alkyl) CN(C,-C 4 alkyl)(C r C 2 alkyl). SH. CN. N0 2 , S0(C,-C 4 alkyl). S0 2 (C,-C 4 alkyl). 

5 II 
0 

S0 2 NH(C,-C 4 alkyl). S0 2 N(C,-C 4 alkyl)(C,-C J alkyl). and said C,-C 6 alkyl may contain 

one or two double or triple bonds; 

R 2 is C,-C, 2 alkyl. aryl or (C,-C, 0 alkylene)aryl wherein said aryl is phenyl. 
10 naphthyl'thienyl, benzothienyl. pyridyl. quinolyl. pyrazinyl. pyrimidyl. imidazolyl.furanyl. 

benzofuranyl, benzothiazolyl, isothiazolyl, benzisothiazolyl, thiazolyl, isoxazolyl. 

benzisoxazolyl. benzimidazolyl. triazolyl. pyrazolyl, pyrrolyl. indolyl. pyrrolopyridyl. 

oxazolyl. or benzoxazolyl; 3- to 8-membered cycloalkyl or (C r C 6 alkylene) cycloalkyl. 

wherein said cycloalkyl may contain one or two of O. S or N-Z wherein 2 is hydrogen. 
15 C,-C 4 alkyl. benzyl or C,-C 4 alkanoyl. wherein R 2 may be substituted independently by 

from one to three of chloro. fluoro, or C,-C 4 alkyl. or one of hydroxy, bromo. iodo, C,- 

C e alkoxy. 0-0.(0,-0, alkyl), 0-C-N(C,-C 4 alkyl)(C,-C 2 alkyl). S(C,-C 6 alkyl), NH, 

o o 

20 NH(C r C 2 alkyl), N(C,,C 2 alkyl) (C,-C 4 alky.), N(C,,C 4 alkyl)-C (C,-C 4 alkyl), NHC (C.-C, 

o o 

alkyl). COOH. C0(C,-C 4 alkyl). CNH(C,-C 4 alkyl), C N(C,-C 4 alkyl)(C,-C 2 alkyl). SH. 



0 



o o 



25 CN N0 2 . S0(C,-C 4 alkyl). S0 2 (C,-C 4 alkyl). S0 2 NH(C,-C 4 alkyl), S0 2 N(C,-C 4 alkyl)(C,- 
C 2 alkyl), and wherein said C,-C 12 alkyl or C,-C 10 alkylene may contain one to three 

double or triple bonds; or 

NF^Rj or CR,R 2 R„ may form a saturated 3- to 8-membered carbocyclic ring, the 
5- to 8-membered rings of which may contain one or two double bonds or one or two 
3 ° of O. S or N-Z wherein Z is hydrogen, C,-C 4 alkyl, benzyl or C,-C 4 alkanoyl; 

R is hydrogen, C,-C„ alkyl. fluoro, chloro. bromo, iodo. hydroxy, amino. 0(0,- 
C 6 alkyl)! NH(C,-C. alky.). N(C,-C 4 alkyl)(C,-C : alkyl), SH, 5(0,-0, alky.), 50(0.-0, 
alkyl) or S0,(C.-C. alkyl), wherein said C.-C, alkyl and C-C f alkyl may contain one 



WO 94/13676 



PCT/US93/10715 



-59- 

double or triple bond and may be substituted by from 1 to 3 substituents R 5 
independently selected from the group consisting of hydroxy, C r C 3 alkoxy, fluoro, 
chloro or C,-C 3 thioalkyl; 

R 4 is hydrogen, C r C 6 alkyl, fluoro, chloro, bromo, iodo, C r C 6 alkoxy, formyl, 
5 NH(C,-C 6 alkyl), N(C r C 6 alkyl)(C r C 2 alkyl), SO n (CVC 6 alkyl), wherein n is 0, 1 or 2, 
cyano, hydroxy, carboxy, or amido, wherein said C,-C 6 alkyls may be substituted by 

one hydroxy, trifluoromethy I, amino, carboxy, amido, NHC (C r C 4 alkyl), NH(C,-C 4 alkyl), 

II 

0 

n N(C r C 4 alkyl)(C r C 2 alkyl), C0(C r C 4 alkyl), C r C 3 alkoxy, C,-C 3 thioalkyl, fluoro, 

II 

0 

bromo, chloro, iodo, cyano or nitro; 

R 5 is phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinoiyl, pyrazinyl, 
pyrimidyl, imidazolyl,furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, benzisothiazolyl, 

5 

thiazolyl, isoxazolyl, benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrrolyl, indolyl, 
pyrrolopyridyl, benzoxazolyl, oxazolyl, pyrrolidinyl, thiazolidinyl, morpholinyl, piperidinyl, 
piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 12-membered 
bicycloalkyl, optionally containing one or two of O, S or N-Z wherein Z is hydrogen, C,- 
C 4 alkyl, C,-C 4 alkanoyl, phenyl or phenylmethyl, wherein each one of the above groups 

0 

may be substituted independently by from one to three of fluoro, chloro, bromo, formyl, 
C,-C e alkyl, C,-C e alkoxy or trifluoromethy I, or one of hydroxy, iodo, cyano, nitro, 
amino, NH(C r C 4 alkyl), N(C r C 4 )(C r C 2 alkyl), COO(C r C 4 alkyl), CO(C : -C d alkyl), 
S0 2 NH(C r C 4 alkyl), S0 2 N(C r C 4 alkyI)(C r C 2 alkyl), S0 2 NH 2 , NHS0 2 (C,-C 4 alkyl), S(C,- 
C fl alkyl), S0 2 (C,-C 6 alkyl), wherein said C r C 4 alkyl and C r C 6 alkyl may be substituted 

5 

by one or two of fluoro, chloro, hydroxy, C,-C 4 alkoxy, amino, methylamino, 
dimethylamino or acetyl wherein said C,-C 4 alkyl and said C,-C 6 alkyl may contain one 
double or triple bond; with the proviso that R 5 is not unsubtituted phenyl; 

R 6 is hydrogen, C r C 6 alkyl, fluoro, chloro, bromo, iodo, C,-C e alkoxy, formyi t 
amino, NH(C r C 6 alkyl), N(C r C 6 alkyl)(C r C 2 alkyl), SO n (C r C, alkyl), wherein n is 0. i 

D 

or 2, cyano, carboxy, or amido, wherein said C r C 6 alkyls may be substituted by one 
hydroxy, trifluoromethy!, amino, carboxy, amido f NHC (C,-C 4 alkyl), NH(C.-C £ alkyl). 
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N(C,-C 4 alkyl)(C r C 2 alkyl), 0 0(0,-0, alkyl), 0,-0, alkoxy. C,-C 3 thioalkyl, fluoro, 

6 

bromo, chloro, iodo, cyano or nitro; 

R„ is hydrogen, hydroxy, fluoro, chloro, 000(0,-03 alkyl), cyano. or CO(C,-C 2 

5 

alkyl); and 

R t2 is hydrogen or C,-C 4 alkyl, in an amount effective in the treatment of sa.d 
illnesses, and a pharmaceutical^ acceptable carrier. 
12. A compound of the formula 

10 T R 4 



15 




-R 6 



wherein 

D is hydroxy, chloro, or cyano; 

R and R s are each independently hydrogen. C,-C 6 alkyl. fluoro, chloro, bromo, 
on iodo, 0,-Ce alkoxy. SO n (C,-C 6 alkyl). wherein n is 0. 1 or 2, or cyano, wherein said 0,- 
C alkyls may be substituted by one to three of hydroxy, amino, carboxy, am.do. 
NHC(0)(C,-C 4 aikyl), NH(C,-C 4 alkyl), N( Cl -C 4 aiky.)(C,-C 2 a.kyl), C(0)0(C,-C 4 alkyl). 
C -C 3 alkoxy, C,-C 3 thioalkyl, fluoro, bromo, chloro, iodo, cyano or nitro; 

R, is phenyl, naphthyl. thienyl, benzothienyi, pyridyl, quinolyl. pyrazinyl, 
OK pyrimidyl, imidazolyl. furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, 
benzoisothiazolyl, thiazolyl, isoxazolyl, benzisoxazolyl. benzimidazo.yl. triazolyl, 
pyrazolyl, pyrrolyl, indolyl, azaindolyl, benzoxazolyl. oxazolyl, pyrrolidinyl, thiazol.d.nyl, 
morpholinyl, piperdinyl, piperazinyl, tetrazo.yl, or 3- to 8-membered cycloalkyl or 9- to 
12 -membered bicycloalkyl. optionally containing one to three of O, S or N-Z wherein Z 
30 is hydrogen, C r C 4 alkyl, C r C 4 alkanoyl, phenyl or benzyl, wherein each of the above 
groups may be substituted independently by from one to three of fluoro. chloro. C,-C 6 
alkyl C -C. alkoxy or trifluoromethyl, or one of hydroxy, bromo, iodo, cyano, nitro, 
amino, NH(C,-C 4 a.ky«). N(C r C,)(C r C : alkyl). 000(0,-0, alkyl), 00(0,0, alky.). 
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S0 2 NH(C r C 4 alkyl), S0 2 N(C r C 4 alkyl)(C r C 2 alkyl), S0 2 NH 2( NHS0 2 (C r C 4 ), S(C r C 6 
alkyl), 802(0,-06 alkyl), wherein said 0,-04 alkyi and C r C 6 alkyl may be substituted by 
one or two of fluoro, chloro, hydroxy, amino, methylamino, dimethylamino or acetyl; 
with the proviso that R 5 is not unsubstituted phenyl; and 
5 Rg is hydrogen, 0,-Cg alkyl or chloro; with the proviso that when (a) R 4 and R 6 

are methyl, R 9 is hydrogen and D is hydroxy, then R 5 is not phenyl (1) substituted by 
one of halogen, nitro, C r C 6 alkyl, C r C 6 alkoxy, or trifluoromethyl, and optionally in 
addition substituted by one or two of halogen, C r C 6 alkyl or C,-C 5 alkoxy, or (2) di-or 
trisubstituted by one of nitro or trifluoromethyl and one or two of halogen, 0,-Cq alkyl 
10 or 0,-Ce alkoxy, and (b) when D is chloro, R 4 and R 9 are hydrogen, and R 6 is 0,-Cg 
alkyl, then R 5 is not unsubstituted cyclohexyl. 
1 3. A compound of the formula 



15 




VI I 



R 5 

20 

wherein 

Q is C^CHR^ or cyano; 

R, is hydrogen, or C r C 6 alkyl which may be substituted by one or two 
substituents R 7 independently selected from the group consisting of hydroxy, fluoro, 

25 chloro, bromo, iodo, 0,-03 alkoxy, or nitro, and said C r C 6 alkyl may contain one or two 
double or triple bonds; 

R 2 is C r C 12 alkyl, aryl or (C r C 10 alkylene)aryl wherein said aryl is phenyl, 
naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyl, pyrimidyl, imidazolyl.furanyl, 
benzofuranyl, benzothiazolyl, isothiazolyl, benzisothiazolyl, thiazolyl, isoxazolyl, 

30 benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrroiyl, indolyl, pyrrolopyridyl, 
oxazolyl, or benzoxazolyl; 3- to 8-membered cycloalkyl or (C r C 6 alkylene) cycloalkyl, 
wherein said cycloalkyl may contain one or two of 0, S or N-Z wherein Z is hydrogen, 
C,-C 4 alkyl, benzyl or 0,-04 alkanoyl, wherein R 2 may be substituted independently by 
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from one to three of chloro. fluoro, or C,-C 4 alkyl. or one of hydroxy, bromo, iodo, C,- 
C 6 alkoxy, nitro, SO(C,-C 4 alkyl), 80,(0,-0, alkyl), SO^H^-C, alkyl), S0 2 N(C,-C 4 
aikyl)(C,-C 2 alkyl), and wherein said C r C, 2 alkyl or C,-C 10 alkylene may contain one to 

three double or triple bonds; 
5 R 4 and R 6 are each independently hydrogen, C,-C, alkyl, fluoro, chloro, bromo, 

iodo, C,-C 6 alkoxy. amino, or SO n (C,-C 6 alkyl), wherein n is 0, 1 or 2, or cyano, wherein 
said C,-Ce alkyl may be substituted by one C,-C 3 alkoxy, C,-C 3 thioalkyl, fluoro. bromo, 

chloro, iodo, cyano or nitro; 

Rs is phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinyl, 

1 0 pyrimidyl, imidazolyl.furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, benzisothiazolyl, 
thiazolyl. isoxazolyl, benzisoxazolyl, benzimidazolyl.triazolyt, pyrazolyl, pyrrolyl, indolyl, 
pyrrolopyridyl, benzoxazolyl, oxazolyl, pyrroiidinyl.thiazolidinyl, morpholinyl, piperidinyl, 
piperazinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 12-membered 
bicycloalkyl, optionally containing one or two O, S or N-2 wherein Z is hydrogen, C,-C 4 

1 5 alkyl, C,-C 4 alkanoyl, phenyl or benzyl, wherein each one of the above groups may be 
substituted independently by from one to three of fluoro, chloro, C,-C 6 alkyl, C,-C 6 
alkoxy ortrifluoromethyl, or one of hydroxy, bromo, iodo, cyano, nitro, amino, NH(C,-C 4 
alkyl), N(C,-C 4 )(C,-C 2 alkyl), COO(C,-C 4 alkyl), CO(C,-C 4 alkyl), S0 2 NH(C,-C 4 alkyl). 
S0 2 N(C,-C 4 alkyl)(C,-C 2 alkyl), S0 2 NH 2 . NHS0 2 (C,-C 4 alkyl), S(C,-C 6 alkyl), S0 2 (C,-C 6 

20 alkyl), wherein said C,-C 4 alkyl and C,-C 6 alkyl may be substituted by one or two of 
fluoro, chloro, hydroxy, amino, methylamino, dimethylamino or acetyl; with the proviso 
that R 5 is not unsubstituted phenyl; and 

R 18 is hydrogen or C(0)C,-C 6 alkyl; with the proviso that when Q is cyano. R 4 

and R 6 are not both methyl. 

25 
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